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FOREWORD

For many years there has been a need to assemble, under one cover, state-of-the-
knowledge guidance on the better practices being employed to address the full array of
issues that can arise from highway and utility facilities sharing common right-of-way. The
Highway/Utility Guide contains such guidance. It will be useful to utility and highway
professionals, educators, and government managers.

A standard distribution of the Highway/Utility Guide was made to Federal Highway
Administration headquarters, regional, division, and Federal lands offices; to State
highway agencies; to technology transfer centers; and to various utility committees. A
limited number of copies are available from the Federal-Aid Program Branch (HNG-12),
Federal Highway Administration, 400 7th Street, S.W., Washington, DC 20590, (202) 366-
0450, and the Research and Technology Reports Center, HRD-11, Federal Highway
Administration, 6300 Georgetown Pike, McLean, VA 22101-2296, (703) 285-2144. Copies
may be purchased in quantity from the National Technical Information Service, 5285 Port
Royal Road, Springfield, Virginia 22161.
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CHAPTE

R ONE

OVERVIEW

INTRODUCTION

Utility firms provide necessary services to the
public. They often install their lines and
facilities on the right-of-way (ROW) of public
roads and streets. If the utilities were not
allowed to use the ROW, they would be required
to purchase their own land, driving up the
overall cost to the utility organization. This
could increase the cost to the public.

There are other reasons to encourage joint
ROW use. ROW's frequently offer the most
practical engineering, construction, and
maintenance solutions for utility service to
businesses and residences. They provide strips
of property for utility distribution and access to
adjacent properties desiring utility services.
Many times property owners would not willingly
allow utility facilities to cross their land, and
access to adjacent properties would be blocked.

For these reaéons, it is generally considered
in the best interest of the public to allow joint
use of ROW's when it does not impair surface
use by the public. To this end, utilities are
normally given some level of ROW privilege by
State law or by local government franchises or
ordinances; however, the utility’s authority to
use the ROW is subject to the approval and
overall control of a public agency.

The responsibility of public agencies generally
includes operating the ROW of roads and streets
in a way that ensures the safety, traffic-carrying
ability, and physical integrity of their facilities.
A utility’s presence within the ROW can affect
these characteristics, so it is necessary that
public highway agencies reasonably regulate the

utility’s presence. In addition to laws,
regulations, and ordinances, professional
organizations and their publications influence
utilities’ rights and roles within the ROW. For
example, the American Association of State
Highway and Transportation Officials (AASHTO)
has prepared policies and guides to distinguish
good highway/utilities practices. Consequently,
utilities find themselves governed by multiple
agencies, many rules and laws, and various
publications.

NEED FOR THIS DOCUMENT

More than 90 percent of the highways currently
in use in the United States were built prior to
1950, Maxiy of these roads have narrow ROW’s,
or lie in older, crowded urban areas. Since 1950
there has been tremendous growth in traffic. At
the same time, the American public has created
a demand for increased access to various
utilities. It has become difficult to upgrade
these older roadways to provide the desired
capacity and safety for motorists, while trying to
place more and more utility facilities on the
same crowded ROW’s.

The demand for good street and highway
systems and for increasingly sophisticated utility
service will continue to grow in America. Many
more occasions will arise when a highway and a
utility facility, or two utility facilities, desire to
occupy a common space within the ROW. The
construction of new facilities, the accommodation



of physical plant, and the maintenance of
existing facilities will continue to cause conflicts
that must be addressed.

This Highway / Utility Guide (hereafter called

Guide) has been prepared to help public agencies

and utilities use crowded highway ROW's
efficiently. The Guide provides examples of good
practices, especially of cooperative efforts
between highway and utility organizations. It is
hoped that this document will help maximize
cooperation between highway and utility
agencies, and thereby help minimize existing
and future problems.

OBJECTIVE OF THE GUIDE

The Guide is intended to provide comprehensive,
state-of-the-knowledge guidance on highway/
utility issues. It is a collection of good practices,
expected to provide the following:

(1) A comprehensive source of useful
information for State highway
agencies (SHA’s) to consult while
revising their own utility manuals;

(2) A guide for cities, counties, and
small utilities that do not have their
own utilities manuals or in-house
expertise;

(3) Insightinto current utility practices
for highway agencies and their
employees;

(4) Insight into current street and
highway practices for utility firms
and their employees; and

(5) Educational materials for highway
agencies and utility companies for
use in training their employees.

The goal is to provide a document for
practicing highway and utility engineers that
addresses both sides of a variety of issues in the
complex highway/utility field. This includes in-
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formation on the latest technologies, procedures,
and practices for efficient and safe utility use
within the public ROW. It provides a simple
perspective on such topics as advanced planning
and coordination, design, construction, main-
tenance, permitting, legal issues, and reim-
bursement.

INTENDED AUDIENCE

This Guide has been written for both the
highway and the utility industries. Although it
can be used by anyone to obtain an overview of
the complex series of highway/utility
interactions, it is specifically aimed at the
following types of audiences:

(1) managers in both the public and
private sectors;

(2) individuals just entering the
highway/utility field; and

(3) consulting engineers practicing in
the highway/utility field.

DEFINITION OF UTILITY

In this Guide, utility holds the same definition
as that given by Title 23, Code of Federal
Regulations, Part 645, Subpart A (23 CFR
645A):

A utility is a privately, publicly, or
coaperatively owned line, facility, or system
for producing, transmitting, or distributing
communications, cable television, power,
electricity, light, heat, gas, oil, crude
products, water, steam, waste, stormwater
not connected with highway drainage, or
any other similar commodity, including
any fire or police signal system or street
lighting system, which directly or
indirectly serves the public.



Such utilities may involve underground, surface,
or overhead facilities, individually or in
combination.

RELOCATION AND ACCOMMODATION OF
UTILITIES

The terms relocation and accommodation are so
basic to the understanding of the highway/utility
issues that they have been placed in the
introduction of this document for emphasis. An
understanding of these terms is necessary before
proceeding further in this manual.

Under the practice of jointly using a common
ROW, there are two broad areas of concern to
highway and utility officials. The first of these
is the relocation, replacement, or adjustment of
utility facilities that fall into the path of a
proposed highway improvement project. This is
commonly referred to as a utility relocation. The
second major area of concern is the installation
of utility facilities along or across a highway
ROW with the intent of occupying and jointly
using this ROW. This is commonly referred to
as utility accommodation.

CONTENT OF THE GUIDE

The interface between highway agencies and the
utility industry is broad and complex. It is not
possible to cover all details in a single document.
This manual is intended to illustrate the normal
sequence of events and practices that occur
frequently in this field. This document does not
provide detailed information, nor is it intended
to be adopted as a regulation or rule. It is
intended to guide the user to a better
understanding of the overall process so that
individuals, agencies, and companies might
establish or upgrade their own utilities practices.
There are too many details to cover all
aspects of the highway/utility picture, even in an
overview mode. Utility situations are different
for Interstate highways than for city streets.
Rural State highways are different from county
roads. Differences also exist in the types of
government agencies that control ROW's. It
should be understood that when a topic like
permits issued by SHA’s is discussed, the
information usually applies to all types of roads
and public agencies, even though there may be
differences in the application of the topic.

On the highway side of the interface, this
document describes practices of organizations
ranging from large SHA’s to small city public
works departments. On the utilities side of the
interface, interstate pipeline and telephone
companies cover broad expanses of the nation,
while local rural water boards may have only a
handful of customers. The same concepts apply
to utility and highway agencies of many sizes
and degrees of complexity, but different rules
and procedures may be necessary to fit the
various types and sizes of organizations.

CHAPTER TOPICS

The material in this document has been
organized by subject, with each chapter covering
a separate issue. The following topics are
covered:

Chapter 1. Overview

Chapter 2. Historical Perspective
Chapter 3. Planning and Coordination

Overview 3



Chapter 4. Design

Chapter 5. Permits

Chapter 6. Information Management and
Mapping

Chapter 7. Notification

Chapter 8. Legal Issues

Chapter 9. Safety

Chapterl0. Construction

Chapterll. Maintenance

Chapterl2. Relocation Reimbursement

Appendixes

Index

A general listing of the topics in each chapter
may be found in the table of contents. A key
word index is available in the appendix to
provide additional information about the
contents of the Guide.
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CHAPTER TWO

HISTORICAL PERSPECTIVE

INTRODUCTION

This chapter briefly reviews the development of
prominent utility policies. The Federal gov-
ernment’s role is emphasized because it has been
paramount in establishing policies and funding
to guide State highway development. The
important Federal contribution to the highway/
utility process was thoroughly documented in a
1980 report by James Kirk, whose work serves
as the basis for most of this chapter.

FEDERAL LAWS, REGULATIONS, AND
DIRECTIVES

Since the Federal role has been so important in
shaping utility policies, a brief explanation of
regulatory documents is offered to explain the
relationship between Federal laws, regulations,
and directives. A more complete discussion of
this topic may be found in chapter 8, which
covers legal issues.

Federal laws are adopted by Congress and
are contained in the U.S. Code. A typical
citation is “23 U.S.C. 123,” to indicate Section
123 of Title 23 of the U.S. Code.

Federal regulations are promulgated by
Federal agencies, usually to carry out the intent
of Congress as expressed in the U.S. Code. The

regulations are contained in the Code of Federal

Regulations. A typical citation is “23 CFR
645A,” to indicate Title 23, Part 645, Subpart A
of the Code of Federal Regulations.

Federal directives are usually provided to
clarify or implement the laws and regulations.

They generally contain regulatory and
nonregulatory material. The primary highway/
utility directives were contained in the Federal-
Aid Highway Program Manual before 1992. A
typical citation was “FHPM 6-6-3-1,” to indicate
volume 6, chapter 6, section 3, subsection 1 of
the Federal-Aid Highway Program Manual. In
late 1991 the manual was replaced by the
Federal-Aid Policy Guide. FAPG 645 is a typical
citation.

In effect, the regulatory documents are
layered. Laws take precedence over regulations,
which take precedence over directives.

EARLY ROAD-BUILDING EFFORTS

The first Federal involvement in highway
construction was in 1806 when the National
Pike, or Cumberland Road, was authorized. As
early as 1893, direct Federal involvement in
roadway design began when the Office of Road
Inquiry of the U. S. Department of Agriculture
was created to inventory State road design
practices. Of course, roads were being designed
for horses and buggies at that time. They were
usually 4 to 5 m (12 to 15 ft) wide with severe
crowns to encourage good drainage.

In the early 1900’s, the automobile was
introduced and existing roadways were no longer
adequate. Roads then needed to be wider,
flatter, and paved. In 1912, the Post Office
Appropriations Act provided $500,000 for postal
road improvements. This was a large sum in its



day. The funds were administered by the Office
of Road Inquiry.

The landmark Federal-Aid Highway Act of
1916 provided substantial road funding to all
States with highway departments. States
without highway departments quickly formed
them. In 1918 the Office of Road Inquiry
became the Bureau of Public Roads (BPR) of the
Department of Agriculture. The 1921 Federal-
Aid Highway Act was a huge step forward. It
created the primary road system, consisting of 7
percent of the rural highways in each State.

Traffic volumes, vehicle speeds, and vehicle
weights grew rapidly in the 1930’s and 1940’s.
Efforts were made to standardize road design
criteria like widths, rates of curvature, and
grades. The American Association of State
Highway Officials (AASHO, later to become
AASHTO) was a leader in establishing roadway
criteria and in improving highways.

In 1939, the BPR was transferred to the
Federal Works Agency and was renamed the
Public Roads Administration. A decade later, in
1949, the name was changed back to the Bureau
of Public Roads when the organization was
moved to the Department of Commerce.

The 1966 Department of Transportation Act
brought many transportation-related agencies
together under a cabinet-level manager, the
Secretary of Transportation. The BPR joined
them and became the Federal Highway
Administration (FHWA).

Between 1916 and 1944, Federal-aid highway
funds were dedicated primarily to building roads
in rural areas. Funds could not be spent inside

cities of 2,500 popuiation or more. Federal-aid
funds were limited to actual construction of
highways and could not be spent on activities
like surveys, highway location studies, or ROW
purchase. Almost no Federal funding was spent
on utility relocations prior to 1944 because (1)
Federal aid was confined to rural areas where
there were fewer utility facilities and less-
crowded ROW’s, and (2) States generally had no
responsibility to reimburse utilities for relocating
their facilities from highway ROW’s to make
room for highway construction projects.

1944 FEDERAL-AID HIGHWAY ACT

Major changes occurred with the 1944 Federal-
Aid Highway Act. First, it substantially
increased the funding apportioned to the States.
The Act also modified the definition of highway
construction to include preliminary engineering,
surveys, mapping, ROW, railway grade
crossings, and similar activities. The third
major change contained in the Act was the
establishment of the secondary and Interstate
highway systems. The fourth change allowed
primary, secondary, and Interstate projects to
extend into urban areas.

In this single act, much more money became
available for more types of road building
activities and roadway systems in both urban
and rural areas. Payment for utility relocation
became an issue, and a need arose for a Federal
policy covering utility adjustments.

UTILITY RELOCATION POLICY DEVELOPMENT

As a result of the substantial changes in the
1944 Federal-Aid Highway Act, the Public Roads
Administration of the Federal Works Agency
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prepared a single document to cover the Federal
role in utility activities.



GENERAL ADMINISTRATIVE
MEMORANDUM NUMBER 300 (GAM-300)

GAM-300 was issued in May 1946. This was a
remarkable document. Many of its basic
provisions still serve as the basis for the current
Federal utility relocation policy. For example,
the GAM specified written agreements between
a State and a utility company, required a
detailed cost estimate and plans for the proposed
relocation, and limited reimbursement to the
actual cost of highway construction as verified by
an audit.

Even with the GAM in place, many
unanswered questions remained. The 1954
Federal-Aid Highway Act required a study of
problems associated with utility relocation on
highway projects. The study noted that all
States had established legal authority to permit
utilities to occupy State ROW’s, and about half
of the States had authority to require utilities to
move at their own expense to make way for
highway projects. More and more utility
facilities were being relocated and utility firms
were mounting increased pressure for
reimbursement.

1956 FEDERAL-AID HIGHWAY ACT

The next major occurrence was the passage of
the 1956 Act, the importance of which cannot be
overemphasized.  First, the act created a
statutory basis for Federal reimbursement.
Second, eligibility was changed to require a
finding that the relocation was made necessary
by highway improvement and the State had
actually paid such costs. Reimbursement of
utility relocation costs could be made in the
same proportion that Federal funds were spent
on a project. The act removed a previous limit
on utility expenses of 2 percent of total
construction.

Because of these changes, the States
scrambled to establish enabling legislation. Bills
were introduced in 42 State legislatures between
1956 and 1959 to make payment of relocation
costs valid. Although less than half of these bills
were adopted, the pattern had been set.
Currently, the vast majority of the States have
statutory authority to pay for utility relocations
as part of the cost of some types of highway
construction projects.

Another aspect of the 1956 Act had a
pronounced impact on highway utilities. The act
included about $25 billion to be spent over three
years to expedite construction of the Interstate
system. The States rushed ahead with the
preliminary Interstate work, including utility
adjustments and relocation. At this point, the
BPR saw a need to develop a new policy for
utilities.

In 1955, Policy and Procedure Memorandum
(PPM) 21-6.2 indicated that it was in the public
interest to perform installation or adjustment of
utilities by the force account method. In 1958,
PPM 20-11.1 established measures of
preparatory work to be done in advance of
highway construction to avoid unnecessary
delays and additional costs. Both of these
became important lasting principles in Federal
relocation policy.

POLICY AND PROCEDURE MEMORANDUM
30-4 (PPM 30-4)

In December 1957, BPR issued PPM 30-4,
“Payment Procedures for Reimbursement of
Utility Work,” which superseded GAM-300.
Important legal principles were included in the
PPM. First, just compensation was to be paid
where property was taken. Second, Federal
funds could be used to help the State pay for
utility relocations. Third, the State had the
authority and the duty to carry out its statutory
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responsibilities. =~ While these three simple
concepts were adopted to clarify the
reimbursement process, their application became
very complex.

As an example, one portion of PPM 30-4
indicated that if State law varied from the PPM,
the more restrictive of the standards was to
govern. If a State’s policy for payment of
relocation costs was more liberal than the PPM,
the State might not receive Federal
reimbursement for all its expenses in relocating
the utility. This provision often required audits
to determine how much of the amount paid by
the utility could be properly attributed to the
relocation.

The most complex and controversial provision
of the PPM involved enhancement of utility
plants during relocation. PPM 30-4 allowed
reimbursement for removal and relocation of the
existing utility facility. The concept required
that the utility be paid for the cost of relocation,
less any increase in the value of the new facility
and any salvage value derived from the old
facility. Measuring “increase in value,” where
the increase was an extended service life for the
utility’s plant, became a problem. If the
replacement was a major and independent
segment of the utility’s system, then the credit
for the extended service life had to be used. This
complex and controversial provision was resisted
by the utility industry. These concepts remain
in effect today with some modification.

Between 1958 and 1966, six formal
amendments were added to PPM 30-4,
designated as PPM 30-4 (1) through (6), to
address various operating problems. Seven
Instructional Memoranda (IM’s) were also issued
during the same period.

In addition to the six amendments to the
PPM and the seven IM’s, the FHWA also issued
Circular Memoranda (CM) during the period
1958 to 1966. These provided instructions or
clarified questions on topics like audits and
accounts, civil rights and labor compliance,
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reviewing utility agreements, and distribution of
Federal directives. Interestingly, the
distribution procedure was established because
many utility firms had not read, or even heard
of, PPM 30-4. State highway agencies were
charged with distributing Federal directives like
the PPM to the utilities.

SECOND EDITION OF PPM 30-4

In October 1966, the second edition of PPM 30-4
was issued under a new name, “Utility
Relocations and Adjustments.” Its scope was
much broader than the original PPM. As with
the original edition, its most controversial
provision was a requirement for the utility to
issue a credit for any increase in value for an
extension of service life. Although the credit
mechanism was not precisely defined, the new
PPM listed three examples in which a credit

would be required. These were

(1) a replacement-in-kind of a wutility
segment 1.6 km (1 mile) or more in
length;

(2) a replacement involving a building, a
pumping station, filtration plant or
other facility; and

(3) a replacement with greater functional
capacity than the facility it replaced,
excluding utility lines crossing the
highway.

Two examples were given in which credit would "
not be required:

(1)  utility lines crossing the highway; and

(2) longitudinal segments of utility lines
involving replacement-in-kind of
segments less than 1 mile in length.

One very interesting aspect of the second edition
of the PPM was a provision for extensive liaison



between the utility and highway industries.
AASHO and the American Right of Way
Association arranged a comprehensive review by
States and utility firms of the proposed policy
prior to its adoption. This review worked
extremely well.

THIRD EDITION OF PPM 30-4

In February 1969, the third edition of PPM 30-4
was issued. For the first time, a section covered
the accommodation of utilities. Provisions were
adopted for an “alternative procedure” to process
utility relocation agreements if the cost was
$25,000 or less. Approval was by correspondence
between the State and BPR without plans and
estimates. This eliminated administrative steps
and simplified the process.

FOURTH EDITION OF PPM 30-4

The fourth edition of PPM 30-4 was issued in
June 1973, incorporating previous CM’s and IM’s
while simplifying and clarifying several
provisions. The $25,000 ceiling was removed to
encourage use of the alternative procedure and
to shift the responsibility for day-to-day
oversight of utility relocations to the States.

FEDERAL-AID HIGHWAY PROGRAM
MANUAL (FHPM)

In October 1973, PPM 30-4 was incorporated
into the new Federal-Aid Highway Program
Manual (FHPM). PPM 30-4 became Volume 1,
Chapter 4, Section 4 (FHPM 1-4-4).

COST-EFFECTIVENESS FINDING

The 1982 Surface Transportation Assistance Act
required that each utility construction project be
competitively bid unless some other method was
shown to be more cost-effective. In May 1983,
FHWA issued a cost-effectiveness finding that
qualified utilities could use their own forces to
adjust their own facilities for “minor” utility
relocation projects on existing ROW. The
companies’ own forces could also perform minor
installation of new facilities. This finding did
not mean that major utility adjustments had to
be accomplished by competitive bid. They could
still be accomplished by the utility, if an
individual cost-effectiveness finding had been
made by FHWA. FHWA did not establish
specific criteria to distinguish what constituted
a minor or a major utility adjustment. Most of
the utility relocation activities since 1983 have
qualified as minor adjustments.

FHPM 6-6-3-1

The last major change in FHWA’s utility
relocation regulations took place in May 1985.
As a result, in September 1985, FHPM 1-4-4
(PPM 30-4) was replaced by FHPM 6-6-3-1
entitled “Utility Relocations, Adjustments and
Reimbursements.” FHPM 6-6-3-1 was essentially
the same as 23 CFR 645A. FHWA also adopted
a rule allowing reimbursement to local govern-
ments for utility relocations and adjustments for
which the State did not participate in reimburse-
ment. The project had to be purely local in
nature and the local government had to have the
authority and legal basis to pay for utility
relocation.
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FHPM 6-6-3-1 also revised the expired service
life credit provisions. Credit was no longer
required for replacement of segments of the
utility’s service, distribution, or transmission
lines regardless of line length. This repealed the
1.6 km (1 mile) rule that had been controversial
for the utility industry for many years.

The only significant change that has occurred
since the 1985 revision was in July 1988, when
an amendment was adopted to make the costs of
highway safety projects to correct hazardous
highway wutility problems eligible for
reimbursement.

PROGRAM GUIDE

The first edition of the FHWA Program Guide,
Utility Adjustments and Accommodation on

Federal-Aid Highway Projects was published in
June 1986. The second edition was published in
October 1990. That document reviews and
comments on Federal-aid regulations for utility
relocations and accommodations. It reviews code
and regulations by topic, and explains the
rationale for certain FHWA policies.

FEDERAL-AID POLICY GUIDE

On December 9, 1991, the Federal-Aid Policy
Guide (FAPG) was published and the FHPM was
canceled. The portions of the FAPG and the
CFR relating to highway utilities reimbursement
are essentially the same.

UTILITY ACCOMMODATION POLICY DEVELOPMENT

Until 1954, there was almost no Federal concern
for wutility accommodation policies. The
emphasis was on building highways and creating
national highway systems, mostly in rural areas.
The modest attention given utilities dealt with
relocating, replacing, or adjusting facilities that
fell in the path of highway construction projects.

1954 AND 1955 STUDIES

As a result of the 1954 Federal-Aid Highway
Act, a study was conducted on the problems
associated with utility relocation, replacement,
and adjustment. This study included an
analysis of legal issues, several of which would
later become important in utility accommodation
policies. The study found that State legislatures
often delegated control of ROW to State highway
departments. A utility obtained consent to
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locate its facilities in the ROW, as a privilege
granted by the highway department.

The study found that all States had laws
allowing public utilities to use public highway
and street ROW, subject to various restrictions.
These restrictions generally involved a franchise,
permif, or other permission for some or all
utilities to use some or all highway ROW’s.

IMPACT OF THE INTERSTATE HIGHWAY
PROGRAM

The 1956 Federal-Aid Highway Act provided
funding to accelerate the beginning of the
Interstate highway system. During the adoption
of geometric design standards for this new
highway system, it became apparent that control
of access was essential to maximize safety and to
preserve the traffic-carrying capacity of the
system. This control would have a substantial



impact on utilities. At that time, State laws and
regulations differed substantially and a uniform
national policy was needed to establish
conditions under which utilities could be
accommodated on Interstate highway ROW’s.
AASHO was asked to create a policy for:

(1) developing and maintaining access
control; v

(2) maximizing highway safety and
function; and '

(8) ensuring uniformity of utility
treatment among the States.

The AASHO committee prepared a draft policy
and extensively coordinated the draft among the
States and national wutility associations and
groups. In 1959, the “Policy on the
Accommodation of Utilities on the National
System of Interstate and Defense Highways” was
adopted. The BPR accepted the AAHSO policy
as a design standard for Interstate projects. In
October 1966, the BPR extended the application
of the AAHSO policy from Interstate highways to
all Federal-aid freeways in its second edition of
PPM 30-4.

OTHER FREEWAY GUIDANCE

In 1960, the BPR issued CM’s to provide
guidance on several topics, including (1) utility
service lines crossing Interstate highways; (2)
encasement of pipeline crossings; (3) conversion
of overhead lines to underground crossings; and
(4) pipeline crossings on grade separations.

EARLY ACCOMMODATION
CONSIDERATIONS

In 1966, the first statement on accommodations
was included in the second edition of PPM 30-4

the utility reimbursement regulation. More than
90 percent of America’s present roads had
already been built and billions of dollars of
utility facilities were already in place. In 1967,
guidelines were issued clarifying the PPM
provisions for projects within the boundaries of
cities, towns and other political subdivisions.
The difficulty of locating existing utilities and
including such data on construction plans was of
particular concern.

In 1967, guidance was issued on utilities and
scenic enhancement to guard against utility
construction that might detract from the
appearance of scenic strips, overlooks, rest areas,
landscaped areas, other areas of roadside
development, or particular scenic enhancements.

In 1967, AASHO issued its report Design and
Operational Practices Related to Highway Safety
(the Yellow Book). This document drew
attention to the large percentage of serious off-
roadway crashes with guardrails, sign posts,
bridge structures, trees, and utility poles. This
was the forerunner of the roadside clear zone,
now a very important consideration for utilities.

In 1968, Vice President Hubert Humphrey
established a Federal committee to define
actions to assure that utility transmission and
distribution lines and utility plant sites were
compatible with environmental values. Safety
and environmental issues had become a strong
concern. Consequently, BPR decided to develop
a policy and procedure memorandum dedicated
to accommodation of utilities on all types of
highways. At the same time, AASHO decided to
develop a companion guide booklet for utilities
on all types of highways.

PPM 30-4.1

This November 1968 PPM addressed the
accommodation of utilities. It was under

development for more than a year and had been
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extensively reviewed by the States, AASHO, and
other organizations and utility companies.

The PPM made each State highway
department responsible for maintaining the
ROW of Federal-aid projects to preserve the
integrity, operational safety, and function of the
highway facility. The new PPM asked the
States to strengthen or develop their utility
accommodation policies, particularly to provide
safe roadsides. The PPM was intended to apply
principally to new utilities installed after its
effective date, but also included existing utility
lines on highway construction projects.

One special provision of the PPM was
noteworthy. The provision applied to cases in
which the State did not have legal authority to
regulate utilities in the ROW of a Federal-aid
project because the ROW was regulated by
another governmental unit. The PPM required
that the State obtain a formal written agreement
with the appropriate officials controlling the
ROW, such as a county or municipal
government. The written agreement would
require regulation of utilities within the ROW in
a manner at least equivalent to the State’s
utility accommodation policies.

Two provisions of this PPM may have
received more comments than any others. This
PPM encouraged utilities and highways to avoid
scenic areas and greatly reduced the Federal role
in approving utility installation.

JOINT DEVELOPMENT AND
MULTIPLE-USE CONCEPTS FOR
FREEWAYS AND UTILITIES

Utility firms expressed strong concerns about the
differences among States in applying the
AASHO policy for accommeodating utilities on
interstate freeways. As a result, a 1969
guidance was issued indicating that Federal
approval could be given for installing trunk line
or transmission-type utility facilities within a
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utility strip along the outer border of an existing
freeway ROW under certain strict conditions.
State highway agencies (SHA’s) were encouraged
to endorse and adopt the guidance in their
utility accommodation policies. Not all States
accepted and implemented this policy.

SECOND EDITION OF PPM 30-4.1

In 1969, less than a year after the first edition,
the second edition of the PPM was issued with
minor editorial changes.

AASHO POLICY ON ACCOMMODATING
FREEWAY UTILITIES

In February 1969, AASHO adopted A Policy on
the Accommodation of Utilities on Freeway
Rights-of-Way. This document repeated the
provisions of the 1959 policy, except that it was
broadened to cover all freeways as well as
Interstate highways.

AASHO GUIDE FOR ACCOMMODATING
UTILITIES

In October 1969, AASHO issued its Guide for
Accommodating Utilities on Highway Rights-of-
Way. In December of that year, BPR issued
guidance accepting this AASHO guide for use by
its divisions and regions. This document
provided a uniform basis and offered a sound
approach for State highway agencies to develop
or revise their utility accommodation policies.
The AASHO Guide offered safe, rational
practices to accommodate all types of utility
facilities. For example, it recommended limiting
longitudinal installations of overhead lines along
roadsides to single-pole construction. Joint use
of a single pole was also encouraged. It included
recommendations for poles, guys, and.other



facilities to be placed beyond clear roadside
areas (clear zones) or as far as practical behind
curbs, and where feasible behind sidewalks. It
also recommended minimum bury for
underground lines, placement of spare ducts for
later expansion, attachments to bridges, and
controls for markers on underground crossings.

THIRD EDITION OF PPM 30-4.1

In November 1972, the third edition of PPM 30-
4.1 was published. This PPM included no
significant changes. However, there were two
problems with the implementation of this
document. First, there was no suspense date for
approving the States’ accommodation policies.
Second, some States were reluctant to follow the
AASHO Guide and prescribed format when
developing their plans.

STATE-OF-THE-ART REPORT AND
MANUAL OF IMPROVED PRACTICE

The American Public Works Association (APWA)
studied the accommodation of utility facilities
within urban ROW’s to provide guidance and
assistance to public officials. The resulting 1975
manual and report set out certain principles and
practices under which utility facilities could be
successfully accommodated within urban ROW’s.
These were divided into five steps:

(1) enabling legislation to establish
rights of local agencies to control
the use of their ROW's;

{2) provision of adequate staff and
budget to protect the public’s
investment in its streets and
highways; '

(3) establishment and implementation
of adequate permit, inspection, and

pavement restoration
controls;

(4) implementation of coordination and
cooperation mechanisms and record
systems; and

(5) provision of accurate information to
field forces who excavate in the
ROW to allow them to work safely
and to protect the existing utility
plant.

NCHRP SYNTHESIS REPORT NUMBER 34

In 1976, the National Cooperative Highway
Research Program (NCHRP) issued a report
entitled “Policies for Accommodation of Utilities
on Highway Rights-of-Way.” This was a very
thorough examination of State and local
government utility policies and practices. The
report made several recommendations, including
the following:

(1) encouragement of dual and multiple
use of utility facilities;

(2) revision of the AASHTO Guide to
cover guidance for accommodating
utilities in urban areas or on roads
with narrow ROW’s;

(3) agency provisions for permits,
inspections, fees, and bonding
requirements;

(4) foundation of local and regional
coordination committees between
highway agencies and utilities; and

(5) adoption of standard color codes for
stakes marking underground
facilities.

Several other recommendations were made, and

research topics were identified to provide data
for formulation of more thorough policies.

Historical Perspective 13



CLEAR ZONE

In 1977, AASHTO published a booklet entitled
Guide for Selecting, Locating, and Designing
Traffic Barriers (AASHTO Barrier Guide). This
booklet was a major step forward in supplying
guantitative criteria to identify appropriate
lateral clearances for objects in the clear zone.
In 1989, AASHTO published the Roadside
Design Guide, a very comprehensive document to
be used in determining appropriate clear
recovery areas. FHWA determined that it was
also suitable for evaluating State policies for
accommodation of utilities in the clear zone.

In 1984, AASHTO published A Policy on
Geometric Design of Highways and Streets (the
Green Book). The second edition of the Green
Book was published in 1990. It recognized the
AASHTO Roadside Design Guide as an
appropriate guide for determining rural clear
zone widths and stated that the minimum
distance in urban sections should be 0.5 m (1.5
ft) behind the face of a curb. FHWA considered
the 0.5 m (1.5 ft) offset for curbed urban
highways the absolute minimum, and
emphasized that greater offsets were appropriate
for utility poles. FHWA strongly encouraged
the States to develop policies providing as much
clear zone as reasonable and feasible, and to
place utility poles as near as practical to the
ROW line.

1978 SURFACE TRANSPORTATION
ASSISTANCE ACT

This Act provided that utilities could not use
Federal-aid system ROW if such use would
“adversely affect any aspect of safety.” Some of
the States interpreted this requirement very
strictly, which negatively affected utility
accommodation.

A 1979 technical amendment clarified
Congress’ intent that safety should be of
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paramount, but not sole, importance when
considering the accommodation of utility
facilities within the ROW. The Act also required
that certain environmental and economic
impacts of the loss of productive agricultural
land be evaluated and considered before denying
utilities’ use of the ROW. In 1982, AASHTO
revised its policy on accommodating utilities on
freeways. The revision reaffirmed the basic
policies of previous editions on utility use of
freeway ROW and reflected environmental and
economic concerns.

SECOND EDITION OF AASHTO GUIDE FOR
ACCOMMODATING UTILITIES

In 1981, AASHTO issued the second edition of A
Guide for Accommodating Utilities Within
Highway Rights-of-Way. FHWA considered this
a valuable guide on good practices and
procedures, but did not require the States to
incorporate its provisions into their utility
accommodation policies.

FEDERAL-AID HIGHWAY PROGRAM
MANUAL (FHPM)

In October 1973, PPM 30-4.1 was incorporated
into the new Federal-Aid Highway Program
Manual. PPM 30-4.1 became FHPM 6-6-3-2.

REVISED FHPM 6-6-3-2

In May 1985, FHWA rewrote FHPM 6-6-3-2 on
utility accommodation. The new FHPM was
called “Accommodation of Utilities.” A key
change was the clarification of freeway
accommodation policy to permit longitudinal use
only for special and unique circumstances and if
denial would cause undue or exceptional
hardship on utility customers or others.



The revised FHPM 6-6-3-2 also placed
significant importance on keeping the
established clear recovery area free of new
above-ground utility facilities. That placement
of new utility facilities had to be within the clear
recovery area was emphasized. New above-
ground utility installations could only be
considered when underground installations were
not technically feasible or cost-effective. It was
expected that appropriate countermeasures
would be used (breakaway features or similar
measures) to reduce hazards created by the new
facilities.

FHWA also restated its requirement that
each SHA establish a program, in cooperation
with the wutilities, to identify and initiate
corrective procedures to reduce hazards
associated with utility facilities in clear recovery
areas. In July 1988, FHWA issued a rule
allowing the costs of highway safety projects
undertaken solely to reduce the hazards of
utilities to be eligible for Federal-aid funding,
thus creating incentives for SHA’s to implement
the program.

FHPM 6-6-3-2 also incorporated the concept
of considering potential utility uses in the
determination of ROW needs.

1988 FHWA FREEWAY ACCOMMODATION
CHANGE

In February 1988, FHWA significantly changed
its regulations and no longer required States to
follow the AASHTO Policy on the
Accommodation of Utilities Within Freeway
Right-of-Way. Instead, each SHA was allowed to
adopt its own freeway utility accommodation
plan. The States had to decide whether they

wanted utilities on their freeways, and if so, to
what extent and under what conditions utilities
would be allowed. FHWA retained the authority
to approve each State’s freeway accommodation
plan. If utilities were to be allowed, FHWA
required that:

(1) careful consideration be given to
measures proposed to ensure safety
of the traveling public and features
to protect the highway;

(2)  a utility strip be established along
the outer edge(s) of the ROW;

(8) fences be retained; _

(4) the State or political subdivision
retain control of the utility strip;
and

(5) service connections not be provided
to properties adjacent to the utility
strip.

In turn, AASHTO revised its policy covering
utilities within freeway ROW in February 1989.
While generally consistent with FHWA’s
regulations, this AASHTO policy revision is
considered to be more restrictive. As a result,
FHWA has no plans to adopt the AASHTO policy
as a Federal standard.

FEDERAL-AID POLICY GUIDE

On December 9, 1991, the FHWA published the
Federal-Aid Policy Guide (FAPG) and canceled
the FHPM. The provisions for accommodation of
utilities are in Part 645 of the FAPG, cited
FAPG 645. These provisions are essentially the
same as the corresponding portions of the CFR.
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SUMMARY

This chapter provided background information to
help the reader understand the evolution of
highway/utility policy. The prominent role of the
Federal government was featured. Key docu-

ments like GAM-300, PPM 30-4, FHPM, FAPG,
and the AASHTO guides have been placed into
historical perspective.
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CHAPTER THREE

PLANNING AND COORDINATION

INTRODUCTION

Community planning and utility planning have
traditionally been carried out by two different
groups governmental agencies and investor-
owned utilities, respectively. Community plans
often have been developed and modified with
little regard for the effects of these decisions on
utility networks. Utilities have found
themselves “making do” with available and often
inadequate space in street ROW. Though utility
services such as electricity, telephone, gas, and
other privately owned utility services are as
essential to modern life as municipally provided
water, sewer, signal, and transportation systems,
their planning has not typically been integrated
into the community planning process.

This chapter reviews the typical planning
process for the construction of highways and
utility facilities. It discusses important issues
such as joint planning, alternatives analysis, and
liberal acquisition of right-of-way; it also
provides examples of methods used by
governmental agencies and utilities to encourage
the exchange of information and avoid undue
delays and confrontations.

Many individual agencies and companies plan
improvements to their facilities in isolation from
others who may directly affect or be affected by
these plans. In such cases, the agency may be
ready to construct the project when a host of
other public and private agencies arrive on the
scene with issues to be addressed and impacts to

be mitigated before the project can proceed.
Successful highway and utility projects require
participation of everyone represented in the
ROW. All parties with facilities in or abutting
the public ROW should have the opportunity to
examine and consider the impact of proposals
affecting that ROW.

What types of projects are included in this
planning and coordination effort? Planning and
coordination are needed for all public roadways,
whether Federal Interstate routes or local
residential streets. All private and public
utilities—including communication, electric
power, water, gas, oil, petroleum products,
steam, sewer, drainage and irrigation, and
similar facilities affecting the public ROW for
streets and highways—should be given similar
planning attention. These utilities may involve
facilities that are underground, at surface level,
or overhead. Planning and coordination
activities related to these facilities include
placement of new facilities, extension of existing
service lines, replacement/upgrading of existing
facilities, maintenance, and service connections.

Joint planning involves agencies (sometimes
very diverse agencies) working together, sharing
information, and developing workable,
comprehensive solutions for sharing the ROW.
Methods for achieving joint planning will be
presented in this chapter.
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HIGHWAY PLANNING

Planning is part of good management. It
requires anticipating and preparing for future
events, while taking steps to solve existing
problems and avoid creating new ones. The
planning process is directed toward achieving
stated goals and objectives by carefully
examining a range of potential solutions. The
end result of successful planning is the best
allocation of resources.

The typical process for implementation of a
highway or street project includes four major
steps:

(1) comprehensive planning or systems
planning, which are ongoing
processes that examine a number of
proposals in limited detail;

(2) project programming, which takes
projects from the system plan,
commits funding, and sets a
schedule for implementation;

(3) project development, which includes
alternatives analysis, preliminary
engineering, design, and ROW
acquisition; and

(4) construction, which includes site
preparation, construction
procedures, and inspection.

The first three steps will be considered in this
chapter. Construction is covered in Chapter 10.

COMPREHENSIVE PLANNING

Comprehensive plans typically identify projected
growth patterns, criteria for land use develop-
ment, and perhaps plans for certain public and
commercial facilities such as schools, libraries,
governmental buildings, fire stations, police
stations, transportation facilities, and

18 Planning and Coordination

government-owned water, sewage, and drainage
systems. In the United States, planning is
typically carried out by local and regional
government agencies through staffs of
professionals or consultants working for boards
and commissions. Planning for expansion of
private or investor-owned utilities is often not
integrated into this public planning process.

Several major steps typically included in the
planning process are:

(1) 1identify current conditions;

(2) forecast trends, problems and needs;
(3) establish goals and objectives;

(4) develop alternative plans;

(5) evaluate alternatives;

(6) select recommended plan; and

(7)  implement the plan.

In some cases, comprehensive land use plans
identify existing utility systems and future
system expansions.

SYSTEMS PLANNING

In urban areas, long-range transportation plans
are developed to identify highways and transit
services to serve the communities’ needs for the
foreseeable future (a twenty year horizon is
commonly used). This systems plan may be part
of the overall plan for the community or a
separate document dealing specifically with
transportation needs.

Coordinating the development of utilities and
roadways helps achieve community goals and
development objectives. The availability of
roadways, potable water, and power and sewer
lines increases the potential for land use
changes. These land use changes may also
create a need for change in the available



infrastructure wider roads, extended utility
lines, or expanded water or sewer service. The
timing and sequence for providing utility
services and roadways affects the development
pattern of the community.

The recommendations included in these
comprehensive or systems-level plans may be no
more than broad lines on a map that identify
corridors where additional roadway capacity is
needed to serve traffic volumes projected in some
future year. While these lines on a map may
have no funding or commitments attached to
them, they do serve to identify areas of potential
change that should be considered in developing
other facility plans. Systems-level planning
seeks to integrate land use, transportation, and
environmental planning into a process that
produces the most desirable overall development
plan for the community.

PROGRAMMING PROJECTS

As projects evolve, they move from the long-
range or systems-level plan to the programming
phase. A Capital Improvement Program (CIP) is
a listing of project development and construction
schedules for priority projects over the short
term (four to five years). The CIP consolidates
these projects into a funding plan, and matches
phases of priority projects with available funds
from local, State, Federal, or private sector
sources. The programming documents are
always being modified as projects are deleted,
delayed, or accelerated.

In urbanized areas, transportation projects
using Federal funds are programmed in a
Transportation Improvement Program (TIP) that
is maintained by the agency responsible for
urban transportation planning: the Metropolitan
Planning Organization (MPO). This TIP
includes the capital improvement programs {(at
least those projects funded with Federal dollars)

of local and State highway and transit agencies
for a four to five year time frame.

Metropolitan Planning Organization

Metropolitan Planning Organizations (MPQ’s)
operate in urbanized areas of more than 50,000
population to coordinate the planning and
development of transportation facilities and
services. MPOQ’s typically receive Federal
funding from the FHWA and the Federal Transit
Administration (FTA) to conduct system and
project level planning for highways and transit.
Beyond planning, MPO’s also coordinate funding
for transportation facilities and services. A TIP
is developed in cooperation with transportation
agencies to schedule the implementation of
recommended improvements.

Statewide Programs

Outside of urbanized areas, the State highway
agency (SHA) plans and programs projects in
conjunction with local governmental agencies as
required by the Intermodal Surface
Transportation Efficiency Act of 1991 (ISTEA).
A statewide highway improvement program
consolidates Federal- and State-funded projects
under development. Projects from urbanized
areas are also incorporated into this statewide
program. Individual counties may have projects
included in this statewide program, or they may
initiate and conduct project development
activities using their own funds and capital
improvement programming process.

An agency such as the SHA, county highway
department, or public works department will
schedule phases of the project and allocate
funding for preliminary engineering, ROW
acquisition, design, and construction. Through
this process, the broad corridor identified in the
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long-range plan will be examined in more detail
to evaluate alternative methods for meeting the
travel needs of the community

PROJECT DEVELOPMENT

As a project moves from the conceptual phase of
the long-range plan to the problem-solving phase
of project development, it may change
dramatically. As detailed studies and field work
are done, the choices made in the beginning may
be set aside in favor of a better alternative.

Several alternative roadway alignments and
configurations may be studied to determine the
best project for the community. There are many
considerations in such a study: construction
costs; projected traffic volumes on the new
roadway and existing roadways; congestion
relief; accessibility; air quality effects associated
with the project; noise; sensitive land uses such
as historical and archaeological sites, wetlands,
parks, and neighborhoods; drainage; and
certainly the interaction with wutilities. The
findings for these project selection criteria are
typically presented in public meetings to gain
community involvement in the development of
the transportation system.

Systems plans are thus translated from very
broad statements of needs into specific proposals,
eventually resulting in detailed engineering
drawings and specifications. This process yields
a precise location (project beginning and ending
points, horizontal and vertical alignment),
dimensions, slopes, construction standards, and
material types and quantities.

Utilities need routes to serve new or
increased areas of demand. If adequate ROW is
available, highways provide such routes for new
utility installations. Utilities should be included
in the planning and project development process
to coordinate these needs, both with the highway
agency and other utilities.
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Corridor Plans

As alternative highway plans are developed,
ROW requirements will be defined. A plan sheet
presenting the proposed alignment will display
proposed ROW acquisition limits. If the
highway improvement is widening an existing
roadway, the existing ROW limits are usually
shown along with the proposed ROW
requirements. It is a good practice to provide
these plan sheets to utilities that may have
facilities within the ROW. These plans are
important tools for communication among
agencies involved in the project. With them, the
utility can become part of the project
development process by identifying the location
of all overhead and underground facilities within
the project limits, providing record drawings of
all underground facilities, indicating if facilities
are installed by permit or easement, and
indicating if reimbursement will be sought. The
utility sends the information on its facilities in
the project ROW back to the highway agency for
consideration.

Preliminary Construction Plans

The alternatives presented in the corridor plans
will be evaluated to determine the most cost-
effective and environmentally acceptable option
for constructing the project. As the many
alternatives are narrowed down to the preferred
alternative, preliminary construction plans are
developed. These plans provide greater detail on
design and impacts of the preferred alternative.

Final Construction Plans
The highway agency will incorporate the

comments and data gathered during the review
of the preliminary construction plans and



subsequent negotiations into final plans for
construction. These plans are provided to the
utility which:

(1) reviews the plans for any possible
conflicts or changes;

(2) completes the utility engineering
plans;

(3) develops a detailed relocation
scheme; and

(4) submits information on
reimbursable costs.

The detailed relocation scheme indicates if the
utilities will be relocated before highway
construction begins, or if the utility work is to be
done simultaneously with the highway project.

Time Frame for Project Development

The time frame for major capital project devel-
opment activities typically ranges from 4 to 7
years, depending on the complexities of the
project. Figure 3-1 outlines the steps and
schedule for implementing a typical project,
including the Environmental Impact Statement
(EIS) described in more detail later in this
chapter.

2 2 3
Years Years Years
Preliminary Alternative Design Ready to
Study & Analysis & ROW Advertise
Design EIS
Concepts Approval
Draft EIS

Figure 3-1. Typical Project Development
Timeline

Each of the broad blocks of time identified in
Figure 3-1 is actually composed of a number of
activities and sometimes extensive procedures.
Each highway agency may have a checklist or
flowchart that depicts the major tasks in
developing a project.

The Alabama Department of Highways has
prepared a Guide for Developing Construction
Plans that identifies 65 steps in the development
of project plans and highlights activities that
involve utilities. The steps in the process can be
summarized as follows:

e Steps 1-7 Design preliminaries

s Step 8 Design initiation

e Steps 9-18 Primary design integration

* Steps 19-37 Secondary design integration
e Step 38 Plan-in-hand inspection

e Steps 39-52  Design refinement

e Step 53 Plans-Specifications-and-

Estimate Inspection (PS&E)
e Steps 54-65  Design completion
Alabama’s Guide shows involvement of utilities
at several key points in the process (steps 7, 19,
30, 37, 40, for example). The complete Guide is
given in Table 4-1.

Central Arizona’s Project Development Process

The Central Arizona Coordinating Committee
(CACC) in Phoenix was formed in 1985 to
address a regional need for improved co-
ordination and communication among govern-
ment agencies, utilities, and contractors involved
in public improvement projects. The CACC
promotes improved policies and practices for
facilities located in the ROW and easements
both public and private in the central Arizona
area. Members of the committee represent
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government agencies, utilities, and other
organizations with interest in public ROW
activity.

The CACC developed a public improvement
project guide that describes a typical project life
cycle to maximize communication and
coordination among agencies involved in such
projects. Figure 3-2 displays the flowchart for
this coordination process. The chart denotes
milestone events in which 1important
communication and coordination should take
place. The CACC’s process promotes early,
frequent, and active communication among
participants.

Early Utility Involvement

Responses to a 1992 survey of SHA’s by the
International Right-of-Way Association (IRWA)
indicate that most States believe they involve
utilities in the early stages of developing
highway construction plans. However, the
States varied as to specific phases during which
they involved utilities. States reported utilities
were first involved in the following phases: at
the project concept level, pre-environmental,
preliminary line and grade inspection, pre-
liminary design, approval of ROW plans, and at
either 10, 25, 50, or 60 percent completion of
design. Utah, for example, meets with utilities
on major projects to develop the project concept.
In Rhode Island, conceptual design plans (10
percent of design) are mailed to all utility
companies potentially affected by the project.
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Differences Between State and Local Highway
Agencies

Highway improvement projects may be initiated
and implemented by SHA’s or local (municipality
or county) public works or highway departments.
SHA’s have more specialized departments and
personnel to aid in the highway project
development process than local departments.
SHA’s regularly develop highway construction
programs, plan utility coordination meetings,
and phase submission of plans (for example,
plans may be distributed to utilities for review
when they are 30 percent complete, 60 percent
complete, or 90 percent complete). SHA’s also
have specialized personnel such as utility
engineers to deal with utility related matters.

Local agencies have smaller organizational
structures, with possibly one staff person
responsible for several different aspects or
phases of a project. Except for urbanized areas
with an established transportation planning
process, local departments may not have project
plans that extend beyond a couple of years.
Usually the local agency does not have a utility
engineer or a regular process for incorporating
utilities into the project development effort.
Many times, only final plans are prepared and
distributed with no opportunity for utility review
of preliminary design plans.

The lack of local resources to deal with
utilities and ROW issues is compounded by the
limited ROW typically found in urban areas. In
addition, traffic congestion and intensively
developed areas add constraints and urgency to
any disruption of the roadway.
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UTILITY CONSIDERATIONS IN HIGHWAY PLANNING

It is in the public interest for utility facilities to
use the ROW of public roads and streets when
such use and occupancy does not interfere with
the primary purpose of the highway. Joint use
of the ROW avoids the additional cost of
acquiring separate ROW for the exclusive
accommodation of utilities. Highway ROW,
particularly local roads and streets, is thus used
to provide public services to abutting residents
as well as to serve conventional highway needs.
Because utilities in the ROW are not owned or
operated directly by state or local highway
agencies, these authorities have developed
policies and practices to govern when and how
the public ROW is used.

FEDERAL HIGHWAY ADMINISTRATION
REQUIREMENTS

The FHWA'’s authority for allowing utility use
and occupancy of the ROW of Federal-aid and
direct Federal highway projects is contained in
23 CFR 123. Under this section, the State must
acquire ROW that is adequate not only for the
construction of the highway facility, but also for
its operation and maintenance. The ROW must
be devoted exclusively to public highway
purposes. However, this section of the CFR also
allows certain nonhighway uses of the ROW that
are found to be in the public interest, provided
they do not interfere with the free and safe flow
of traffic.

When a state intends to permit a utility to
use and occupy public highway ROW,
consideration should be given to determining the
adequacy of the ROW for the project. It is
common practice in urban areas to acquire a
border strip behind the curbs for sidewalks and
utilities. These border strips, as well as the
roadside on rural sections, provide space for
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necessary road construction, drainage, road
maintenance activities, and clear recovery areas
for vehicles that may run off the roadway.

Federal-aid funding of additional ROW for
utilities is not mandated. Consideration is given
to obtaining sufficient multiple purpose ROW
when possible to insure that all the planned
ROW wuses are reasonably compatible and
highway interests are adequately provided for
and protected. When unique utility installations
warrant additional space solely for their use,
they are best handled under a joint development
concept with the benefiting parties sharing costs.

Generally, utility relocation is funded either
as a separate project or as an element of the
ROW or construction phase of the highway
improvement. Additionally, preliminary en-
gineering work and other related preparatory
work done by or under the direction of a utility
may be programmed and authorized as:

(1) an expense incidental to the cost of
relocation;

(2) as part of the preliminary
engineering phase of the overall
highway project; or

(8) as a separate utility relocation
project.

Replacement ROW to be acquired by or on behalf
of a wutility may also be programmed and
authorized either as an expense incidental to the
cost of relocation, as part of the ROW acquisition
project as a whole, or as a separate utility
relocation project.

LOCATION AND DESIGN ISSUES

The American Association of State Highway and
Transportation Officials publication, A Guide for



Accommodating Utilities within Highway Right-
of-Way includes some general considerations for
the location and design of utility installations
within the highway ROW, including:

¢ locating utility lines to minimize later
adjustment;

* placing utility lines to permit servicing
with minimum interference to highway
traffic;

¢ installing longitudinal facilities on a
uniform alignment close to the right-of-
way line; and

¢ placing utility line crossings on a line
generally normal to the highway align-
ment.

The AASHTO publication also notes that
horizontal and vertical alignment of utility lines
should conform with clear roadside policy, and
that the location of above ground facilities
should be consistent with clearances applicable
to all roadside obstacles for that type of highway.
Consideration should be given to measures
necessary to protect and preserve the integrity,
visual quality, maintenance efficiency, and
safety of the highway.

UTILITY PLANNING

Utilities’ planning efforts are more diverse than
those of highway agencies. There are many
different types of utilities private, public, and
quasi-public. = Some involve major facilities
buried relatively deep; some are thin cables
plowed into the ground; and some are placed
overhead. Appropriate levels of planning vary
with each of these conditions.

CURRENT AND LONG-RANGE PLANS

Utility planning generally consists of both long-
range and current plans. These plans are based
on present needs and projected demands to
satisfy customer requirements.

Long-range plans typically specify the
location and characteristics of new facilities but
do not include design at the level required for
construction. These plans are subject to change
and cancellation as determined by changes in
community development, company policies, and

demand. Long-range plans are updated
annually or at more frequent intervals.

Current or short-term planning is usually at
the level of detail for construction engineering of
installations in the current year and the
following year. These projects will be developed
to a level ready for installation. The utility then
commits funding and begins project scheduling
for installing a facility.

Utility planning examines:

* estimates of present and future
demand;

s operating characteristics of the system,
such as minimum delivery pressure;

¢ availability of ROW;

* physical barriers such as rivers,
railroads, expressways and ravines;
and

* safety considerations and company
design policies.
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Alternative proposals may be evaluated to
determine the most efficient and cost-effective
method to deliver service.

Utility planning efforts may depend on the
type of service and geographic area. Public
water distribution and sanitary sewerage
systems are typically governmental re-
sponsibilities, while natural gas, electricity,
telephone and cable television (CATV) are
provided by the private sector in most areas.
Utilities requiring extensive capital facilities to
deliver a service, such as gas or electric, invest
more effort in planning the location and
characteristics of the system. Utilities that are
more easily placed, such as CATV and
telecommunications, may not involve elaborate
planning programs to locate facilities.

PLANNING OVERSIGHT

The review and approval of major utility
installations is typically done through a branch
of State government that regulates utility
activity.  State public service commissions
review utility plans developed and submitted by
utilities in that State and decide whether to
license new facilities. State authorities, such as
public service commissions, may specify planning
requirements and guidelines for utility
companies. For example, Wisconsin law requires
that utilities make 20-year estimates of
electricity demand for their service area. This
law considers that it can take from 8 to 15 years
to plan and build a large power plant, and from
3 to 10 years to plan and build a major
expansion of a transmission line.

PLANNING PERIODS
Most community plans are prepared for planning

periods ranging from 20 to 25 years. The
expected life of many utility facilities is often
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much longer than 20 years, and some of these
may be designed for 50 years or more. As a
result, utility planners and designers are
concerned with growth and capacity needs
substantially beyond normal planning horizons.
A common approach is to plan the utility system
anticipating full development of the area, if that
assumption appears reasonable and consistent
with the long-range community plan. For some
underground facilities, it is economical to provide
extra capacity to allow for future growth. If
capacity can be added relatively easily, shorter
utility planning periods may be appropriate and
cost-effective.

LAND USE IMPACTS

The decisions of the planning commission, zoning
board, building code officials, and public works
officials can significantly, and often adversely,
affect utility agencies. Changes in land use
density can tax existing utility plant capabilities.
The approval of leapfrog subdivisions not
adjacent to existing utility facilities can require
the extension of the utility plant and leave
utility officials with the problem of estimating
the ultimate extent and timing of the loading of
their facilities during the development stage.
Vacating street ROW’s without consideration for
the utilities within those ROW's may force
utility companies into buying back an easement
or relocating their facilities. Street ROW widths
planned without regard to utility space needs
may force utilities into undesirable locations.
Street realignments, widenings, and grade
changes may require the relocation of existing
utility facilities.  Poorly coordinated street
resurfacing projects can disrupt independently
developed utility construction and maintenance
plans or result in cutting newly surfaced streets.
Granting street encroachment permits to
building owners to allow them to expand
basements, parking garages, vaults, stairwells,



or other building appurtenances into the
subsurface space beneath sidewalks or into the
roadway area can take valuable space from the
utilities needing those alignments. Figure 3-3
lists a range of methods for improving the

interaction between utility and community
planning. These methods may help avoid some
of the difficulties that can result from lack of
coordination.

privately owned utilities.

for comment before governmental action.

service demand and cost-effectiveness.

in existing street ROW.

¢ Establish liaisons among planning and zoning boards, commissions, and all publicly and

¢ Route requests for zoning changes, subdivision approvals, annexations, street improvements,
building encroachments, etc., through utility coordinating committees (or individual utilities)

* Develop utility plans concurrently with overall community plans.

* Incorporate utility plans into the comprehensive plan.

¢ Program public improvement projects (street improvements, urban renewal, municipal utility
projects, etc.) cooperatively with privately owned utilities.

¢ Develop ROW standards with consideration of utilities.
+ Investigate the applicability of common duct or tunnel systems for placing utilities.

* Develop policies on designing, staging, and financing utility facilities that consider ultimate

¢ TUse major reconstruction projects to improve the arrangement and accommodation of utilities

Figure 3-3. Methods to Integrate Utility and Community Planning.

ENVIRONMENTAL PROCESSES AND ISSUES

Individual projects, whether proposed by
governmental agencies, private utilities, or
developers, are screened to determine adverse
environmental impacts. If these preliminary
studies indicate that significant adverse impacts
~may occur, then more detailed and extensive
environmental studies are done. The scope and
requirements of the environmental studies
depend on the nature of the project, applicable
State and local laws, and Federal regulations.

A clearly defined structure has been
developed in the United States to examine and
consider the environmental impacts of major
projects. A number of Federal laws identify
what must be done to assess the environmental
impacts of federally funded transportation
facilities.

The FHWA has adopted an Environmental
Policy Statement to ensure that measures are
taken to minimize the adverse environmental

Planning and Coordination 27



effects of transportation construction activities.
Many states also have laws governing
environmental quality and project evaluations.

NATIONAL ENVIRONMENTAL POLICY ACT

The National Environmental Policy Act (NEPA)
requires that laws, regulations, and procedures
be interpreted in a manner consistent with
environmental protection objectives. The level of
detail at which a project must be examined for
environmental impacts depends on the scope of
the project and the likelihood of significant
environmental impacts. If a roadway project is
federally funded and the level of impacts are
unclear, an environmental assessment (EA) is
prepared. The EA is a relatively concise
examination of the expected impacts of the
project and is used to determine whether more
extensive examination is required.

If the EA shows significant environmental
impact, more work is done to prepare an
environmental impact statement (EIS). If the
EA concludes that there are no anticipated
significant impacts, then a finding of no
significant impact (FONSI) is prepared. Federal
guidelines for preparing an EA, EIS, and FONSI
detail the issues that are to be studied. They
include noise, air pollution, water pollution, solid
waste pollution, effects on surrounding land use,
ecological factors, resource usage, historical and
cultural area effects, and economic impact.
Figure 34 summarizes the issues to be
considered in preparing an EIS.

ENVIRONMENTAL ISSUES IN THE
RIGHT-OF-WAY

Environmental issues increasingly arise in
highway projects. Some are obvious, such as
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effects on air quality, farmlands, or wildlife
habitats. Others are somewhat hidden, such as
underground storage tanks or potentially
hazardous materials like asbestos. Treatment of
wetland areas is also an issue that is
increasingly affecting the development of
highway and utility systems.

Underground storage tanks have become a
major concern in recent years. A highway
department may acquire ROW for a road project
and uncover abandoned underground storage
tanks. This unexpected Liability may create
significant additional expenses in the project
because these tanks require special treatment
for proper disposal. It is often more effective for
the highway department to identify and
negotiate the remediation of these sites before
property acquisition.

The FHWA Environmental Policy Statement
calls for environmental considerations to be
accorded sensitive treatment early in the project
development process. Efforts to protect and
enhance the environment must extend
throughout all phases of project development,
including location, design, construction,
maintenance, and operations. Itis FHWA policy
to use the NEPA process as a framework for
project decisionmaking, taking all relevant
environmental requirements of law and policy
into account in reaching conclusions that reflect
the public interest.

The agency developing a highway project
should provide available information regarding
environmental issues or archaeological or
paleontological sites within the ROW to a utility
when it considers placing, relocating, or
rehabilitating facilities within the ROW. This
information should alsc be shared with utilities
whenever plans are provided for a highway
improvement project.



Notice of Intent
Early Coordination
Scoping
Lead Agency — Field Review
Format:
Cover Sheet
Summary
Table of Contents

features.

List of Preparers

EIS Distribution

Comments and Coordination
Index

Appendices

Purpose and Need: Discuss demand, safety, growth, system linkage, transportation plans.
Alternatives: Include description of the “no build” alternative.
Affected Environment: Existing setting, social, economic, environmentally sensitive

Environmental Consequences: Visual, social, economic, relocation needs, land use,
wilderness, air, noise, water, wetlands, floodplains, historic
properties, Section 4(f) requirements, farmlands.

Figure 3-4. NEPA Environmental Document Outline.

RIGHT-OF-WAY PLANNING

ROW needs must be considered in placing new
facilities or expanding existing highway or
utility facilities. Dealing in real estate is not an
activity usually associated with highway or
utility engineers, but these personnel are well
positioned to determine exactly how much ROW
is needed for a new facility, as well as what
compromises can be made in ROW acquisition
without adversely affecting the safe and efficient
operations of the system after construction.
Real estate acquisition requires knowledge
and skills in areas such as real estate law, title
insurance, legal descriptions, appraisal, real
estate closing practices, condemnation law, and
Federal and State procedures relating to ROW
acquisition and relocation. Personnel respon-
sible for public works projects and placement of

facilities must have an effective program for
acquiring ROW.

WHO ACQUIRES PROPERTY?

The SHA or responsible local agency typically
acquires all properties and ROW needed for
construction of a highway improvement and for
the relocation of families, individuals, busi-
nesses, and nonprofit organizations potentially
displaced by the project. If Federal funds are
involved, acquisition of the needed ROW has
normally begun after the design engineering
work is completed and location and design
approvals have been obtained from the FHWA.

Federal and State laws and regulations
ensure all affected property owners receive fair

Planning and Coordination 29



compensation for the properiies needed and that
all persons are treated fairly and equally. For
federally funded projects, property acquisition
should conform with provisions of the Federal
Uniform Relocation Assistance and Real
Property Acquisition Policies Act of 1970, as
amended, Public Laws 91-646 and 100-17, and
the current. Code of Federal Regulations, Titles
23 and 49.

ROW acquisition requires early knowledge of
the exact route of the proposed facility. The
various potential problems on the proposed route
are then investigated. These problems include
determination of property ownership, environ-
mental concerns, archaeological concerns,
highway permitting, river and stream crossings,
and railroad crossings.

ROW acquisition consists of two phases:
engineering and services. The engineering phase
includes abstracting or title search, preparation
of final ROW plans, preparation of individual
plats for each parcel, description of each
acquisition, and ROW stake-out. ROW services
cover the actual acquisition of land, including
appraisals, written offers, and negotiations. If
Federal funds are used to acquire ROW,
additional steps may be included for appraisal
problem analysis.

TIME REQUIRED FOR ACQUISITION

On a large State highway project, an average of
eight years is spent from the inception of the
project to completion of construction. Two years
may be spent in project planning, two years for
preliminary engineering, two years for ROW
engineering and services, and two years for
construction. On local highway or bridge
projects, the project schedule may be reduced
depending on the amount of ROW required and
availability of personnel or qualified consultants.
The minimum time involved in acquisition of
ROW is 6 months, as illustrated in Figure 3-5.

30 Planning and Coordination

This minimum does not allow for relocation of
any residents or condemnations that would
automatically add approximately 90 days to the
schedule. Federal law requires at least 90-days’
written notice to vacate property.

Each agency has procedures for land
acquisition, and the time required to go through
the process typically depends on the scale and
complexity (e.g., number of parcels,
condemnation) of each project. Adequate time
must be allocated in the project schedule for
acquiring ROW.

Right-Of-Way Engineering 60 days
Review by State highway agency 30 days
Right-Of-Way Services

Appraising 30 days
Review Appraising 10 days
Buying 10 days
Owners Decision Time 25 days
Reviéw of Right-Of-Way by State 7 days
Certification of FHWA, etc. 7 days
TOTAL 179 days (six months)

Figure 3-5. Project Right-of-Way Acquisition.
Source: Indiana Department of Highways.

HOW MUCH RIGHT-OF-WAY IS NEEDED?

ROW widths used in urban areas depend on the
land costs, topography, traffic (vehicle,
pedestrian, and transit), street geometrics
selected, and land use characteristics. In many
municipalities, planning regulations and ordi-
nances specify the desired ROW for various
classes of streets. This is particularly true for
new residential subdivisions. A balance must be

“struck between providing adequate land for all

present and future uses of the ROW and taking
too much land. In developed areas, the sum of
individual components of the roadway (travel
lanes, medians, curbs and gutters, and
sidewalks) must typically fit within the available



ROW. Acquisition of additional ROW can be
very expensive and time-consuming.

In less developed areas, the components of
the proposed road improvement can simply be
added together to identify the needed ROW that
may be more readily available. Typical ranges
for the amount of ROW needed for different
facility types are indicated in Figure 3-6. Many
areas have narrower ROW’s than the ranges
shown because of abutting land uses, historical
development patterns, or facility design.

EARLY ACQUISITION

Early acquisition of ROW can yield many
benefits for the highway agency and community.
Neighborhood and social problems can be
minimized when the ROW for a proposed
roadway is acquired prior to construction.
Having the ROW reserved helps the community
implement its comprehensive plan. It also
reduces the cost of implementing the road
improvement if the necessary land is obtained in
advance of extensive development and
improvements in the area. The negative aspects
of early ROW acquisition include removing land
from tax rolls for a longer period of time and
investing limited public monies in land
acquisition for future projects.

It is desirable to determine the requirements
for acquisition of ROW for utility relocation as
early as possible in the planning process.
Consideration should be given to the use of ROW
by more than one utility in a designated area
outside the planned highway corridor.
Development of a separate utility corridor may
sometimes be in the best interest of the highway
agency and the affected utilities. ROW
acquisition activities must also balance the need
for acquiring property with public relations.

LIBERAL ACQUISITION

The FHWA has determined that it is in the
public interest for utility facilities to jointly use
the ROW of public roads and streets when such
use and occupancy does not interfere with the
primary purposes of the highway. Thus, if
utilities are to be located in the public highway
ROW, they must be provided for in a manner
that ensures the safe operation of the roadway.

When a State or locality routinely dedicates
or permits a portion of the road and street ROW
for use by utilities pursuant to State law,
ordinance, or administrative practice, the ROW
may be considered eligible for Federal-aid
reimbursement as an integral part of the project
ROW. Federal-aid highway funds are not

Arterials
areas.

Collector

1m = 3.28 feet

80 — 130 feet: Minimum width provides four travel lanes and minimal border

Maximum width provides six lanes plus median and parking.
60 — 80 feet: Minimum width provides two travel lanes with turn lanes at
: intersections and parking.
Maximum width provides four travel lanes plus median.
Local 50 — 70 feet: Minimum width provides two travel lanes, with parking and
minimal border areas.
Maximum width allows possible conversion to four travel lanes.

Figure 3-6. Typical Right-of-Way Widths.

Source: Derived from FHWA Design of Urban Streets training material.
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eligible for use in acquiring ROW solely to
accommodate utility facilities in excess of that
normally acquired in accordance with standard
criteria and procedures. Federal funds may be
used if the ROW acquired is also needed for a
highway purpose such as clear zone, drainage,
construction, or maintenance.

Standard cross-sections are used in many
communities to define the required ROW and
allocation of space. A standard cross-section can
facilitate utility coordination and damage
prevention. Utility companies, public works
personnel, and excavators can better anticipate
and plan for the location of utilities with a
standard model. Of course, the cross-section is
not a substitute for actual field location of

underground facilities prior to excavation, but it
can eliminate a lot of uncertainty in the early
planning stages of a project. The use of a
standard cross-section is also beneficial for
showing that arbitrary decisions are not being
made to include space in the ROW just for
utilities. Figure 3-7 provides an example of a
standard cross-section for a local street.

While planning for ROW requirements,
consideration should be given to future activities
in the area. If a standard cross-section allocates
space for a utility that may not be installed in
the immediate future, it may be reasonable to
include and plan for the placement of this utility
within the ROW acquisition.

JOINT PLANNING

Highway agencies engaging 1in project
development work are bound to encounter
problems relocating existing utility facilities in
the public ROW. Many of these problems are
generated by poor communication and
coordination efforts. Some of the complications
that can result from lack of coordination or joint
planning are:

¢ insufficient time for the utility to
perform relocation design;

¢ slowness of utilities in performing their
relocations;

¢ shifting project and utility schedules or
priorities;

e project or utility plans with omissions
OT errors;

¢ late changes to plans;

* agency or utility change of policies
without adequate notification; and

e lack of utility 3 to 5 year capital
improvement plans.
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These complications lead to substantial
undesired costs, project construction delays,
unsafe conditions, and difficult working
relationships.

A comprehensive approach to infrastructure
planning has been hindered partly by the
varying institutional structures and operating
policies of public and private utilities and
highway agencies. With some utilities developed
as a government service and others as private
enterprises, different approaches have evolved
for planning and operating these systems.

Public water supply and sewer and drainage
systems were the first utilities to be installed in
communities and became government-operated
enterprises. Telephone, telegraphs, and electric
supply systems followed as private or investor-
owned utility services. These newer utility
services were granted franchises to operate
within communities and, although bound by
certain restrictions, were left to plan and develop
systems for providing their services as private
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GENERAL NOTES:
(A) ROW width varies (sce Design Standards).
(B) Unless otherwise approved, the following apply to utilities in the ROW'

1. Utilities are normally buried. When overhead utilities are allowed and cross the
roadway, the minimum vertical clearance for main cable is 20 feet and service cable
is 18 feet.

2. Telephone, cable TV and water are on east and south side of road

3. Gas, electric and sanitary sewer are on west and north side of road

(C) Storm Sewers: Normal clearance for intake is 1.5’ from back of curb. When
combination manholes and intakes are used, clearance increases to 5°,

(D) Watermains, Valves and Hydrants. Normal watermain location is 4° back of curb. For
combination manholes and intakes, this distance will increase to a minimum of 6°. For
local streets and minor collectors with limited ROW, use a 6" 900 anchoring elbow o

§ervice Line j}_l ~ TService Line -’u'L S
Watermain 5’

Note: Alternatives used when
utility easements do not exist.

eliminate the coupling between the anchoring tee and valve. For maintenance purposes,
the min. distance between centerline of valve box to face of hydrant must be 15", Stop
boxes should be located 1’ from ROW line in areas without sidewalks.

(B) Parking Area Widths. Varies by roadway classification (see Design Standards).
Jurisdiction may requite wider parking acea for future widening.

(F) Utility Easements - Telephone, Fiber Optics, Cable T.V., Electric and Gas Lines:
Located in front or rear yard easements on local and minor collector routes. For major
collectors and arterials, they may be placed in ROW upon approval of the Jurisdiction.
Normally, telephone and cable T.V. lines are placed in rear yards; fiber optics, electrical
lines and gas lines in front yards. Placement of electric lines in rear yards depends on
teansformer locations and requires approval of the electric company and Jurisdiction.

(G) Electric Recommended bury for electric cable is 4’. Minimum bury for electric lines is
per the National Electric Safety Code,

Figure 3-7: Sample Typical Section for Local Street.
Source: Patterned after Des Moines Metropolitan Design Standards
Note: 1m=3281
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ent.repreueurr} enter‘pﬁses. As communities
evolved, utility planners generally proceeded
with minimal interaction with government
planners.

WHY PLAN TOGETHER?

Joint planning among utilities, municipalities,
State highway agencies, and other entities
involved in the public ROW should seek to
maximize the use of the ROW and eliminate
unnecessary or untimely excavations of streets,
roads, and highways. It's a story cited so often
that it is almost a cliche, but one example of the
annoying and costly results of lack of joint
planning is a newly paved street that is cut open
to access and repair underground utilities.
Perhaps the water company needs to replace a
main line or lateral conpections, or the gas
company is upgrading its network. Un-
fortunately, this worthwhile work is often not
scheduled until after a street is resurfaced.
Early communication between the parties in the
ROW and exchange of plans and programs can
prevent this costly mismatch of schedules.
Everyone benefits if the utility can perform
needed maintenance and capitalization of its
facilities before the most visible work—re-
paving—is done.

JOINT USE OF RIGHT-OF-WAY

A 1989 survey by the American Public Works
Association of 2,400 public works officials in the
United States and Canada indicated that
coordination of joint use of street ROW by
utilities was one of the most widely adopted good
municipal engineering practices. This practice
was adopted by 78 percent of the respondents
from municipalities with populations of more
than 250,000 and by 52 percent of the
municipalities with populations under 10,000.
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The survey results indicated that coordinating
the joint use of ROW by utilities had the highest
degree of interest among respondents.

Joint use of aerial utility poles by two or
more utility types (e.g., power, telephone,
telegraph, CATV) is widely practiced to cut costs
and minimize street clutter. Joint trenching is
not so widespread. Only 22 percent of munici-
palities responding to an APWA survey reported
combining two or more utilities in a common
trench. The most common joint trench combina-
tion places water and sewer lines in the same
trench when sanitation hazards will not result.
The second most common joint trench includes
primary and secondary electrical and gas lines.

Joint use of ROW by utilities minimizes the
amount of land required for all utilities and
leads to potential cost savings. In San Diego,
California, joint trenches are used for gas lines,
primary and secondary electrical lines, and
occasionally other utilities such as CATV, fire
and police communication cables, street lights,
and other electrical lines.

Joint Trenching

Development of the joint trenching concept
began in the early 1970°’s. Continued urbaniza-
tion, residential and commercial construction,
population growth, increased demands for utility
services, and the advent of new utility services
increased congestion of underground utility
placement. Increases in accidental utility
excavation, crowding of sub-surface space,
haphazard location of many old utility lines, and
lack of reliable underground utility information
led many government agencies to develop joint
trenching procedures and practices to alleviate
these problems and provide for more efficient
and orderly use of space. Costs of joint utility
trenches can be much lower than separate
trenches, particularly for previously undeveloped



sites. Fewer excavation accidents occur when
utility location is clearly identified.

The Gas Research Institute (GRI) is working
on a project to develop, test, and commercialize
a system for common burial of multiple utility
lines to reduce cost, improve facilities
management, and enhance operations. A survey
conducted by the GRI indicated that 75 percent
of combined gas and electric utilities perform
common placement of utilities, while slightly
over 20 percent of gas only utilities participate
in common trenching. Approximately 17 percent
of new gas mains and 10 percent of new gas
services were placed in common trenches. A
significant portion of electric, telephone, and
CATV installations are placed in common
trenches. Figure 3-8 provides one example of
common placement of utilities in a single trench.

The GRI study indicated that common utility
placement caused no increase in the number or
severity of incidents. It reduced accidental dig-
ins to buried utility facilities, although there
were some safety concerns related to thermal
effects and high current discharges on gas
facilities. Figure 3-9 presents some of the
advantages and disadvantages associated with
common utility placement.

Regulations affect common placement.
Federal regulations apply to natural gas
installations and contain no specific provisions
for common placement. Electric and communica-
tion facilities are installed in accordance with
the ANSI National Electrical Safety Code. A
number of States require underground residen-
tial electric and telecommunications distribution,
but none require that natural gas facilities be
included in the trench. Municipal regulations
tend to affect locations of uftility easements,
breaking of pavement, and design of road
crossings. Additional communication and
greater utility—municipal cooperation could
streamline adoption of common utility place-
ment. Advancing common utility placement
comes down to resolving basic issues such as

safety, coordination, quality of construction,
economics, and competition.

ALTERNATIVES ANALYSIS

Joint planning of projects can identify better
alternatives. Working together to accomplish
the overall goals of a project may enable the
highway agency and the utility company to
derive a better solution than each would have
discovered separately. For example, by
comparing each other’s project objectives and
constraints, the design staffs may find that the
use of trenchless technology to place under-
ground utilities will work to everyone’s benefit.
Or they may find that the utility system will
need to be expanded in a few years, and it would
be cost-effective to acquire additional ROW now,
rather than later.

Joint planning among utilities, munici-
palities, state highway departments, and any
other entities involved in highway ROW should
be standard operating procedure to maximize the
use of ROW, eliminate unnecessary relocations
and excavations, and avoid undue delays in
project implementation.

NEED TO COORDINATE

Lack of coordination is a major impediment
to adoption of common utility placement.
Coordination requires support of company
management and engineering staffs. One of the
principal problems concerns timing of construc-
tion activities with common placement, that is,
which utility places its facilities first, second,
and so forth.

Common utility placement requires inter-
action among utilities in obtaining easements
and installing and maintaining distribution
systems. Enhanced coordination among these
groups and public works departments should
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24" minimum cover, when parallel to street.
30" minimum cover, at street intersections.

Electric 7
Gas ]
Telephone |< As Required >i Final

Road Sidfa Field Side Grade
FRRRELIIRILRALY EEEEECEEEE! PELEEELEE

Previously excavated 12" Min.

soil, if suitable. If not,

fill with Granular Fill.
12" Min. 38"

Granular Fill Gas Main
6" Min. ;
Telephone Conduit or Cable Primary Electric Conduit

CATYV Conduit or Cable Secondary Electric Conduit

Occasional Street Light Conduit

Figure 3-8. Typical Joint Electric, Gas, Telephone, and CATV Installation.
Source: Cincinnati Bell Telephone Company.

Note: 1 m=3.28 ft.
25mm =1 inch
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Advantages

* Reduces construction costs.

* Limits construction conflicts.

* Reduces incidents of dig-ins or hit lines.

¢ Improves aesthetics from integrated,
standardized designs.

e Increases cooperation and awareness
among utilities.

¢ Induces higher level of customer
satisfaction.

¢ Enhances control of developers and site
contractors.

Disadvantages

* Increases potential for electricity to act
as source of ignition of gas.

¢ Reduces scheduling and monitoring
control of construction.

» Increases perceived difficulty of repair
and maintenance.

¢ Requires cumbersome interutility

bookkeeping.

Figure 3-9. Advantages and Disadvantages of
Common Utility Placement.

lead to cost savings, improved safety, and less
community disruption from utility work.
Improved communications is one way to
establish more cooperative placement programs.
The power and telephone utilities in
Cincinnati, Ohio, developed an approach to two-
way joint trenching in 1988 that succeeded in
overcoming most joint construction coordination
problems. The utilities standardized construc-
tion operating procedures and agreed to adhere
to a standard approach to trench routing based
on the most critical needs of either party. To
resolve problems with construction timing the
two utilities agreed to rely on a single source for
all construction excavation and placing activities
for any given project. Thus, the joint planning
and coordination problems often cited as
impediments to successful joint trenching were
overcome. This joint trenching agreement has
provided more efficient use of the ROW and
substantial cost savings. In 1992, this same
basic approach was used to include gas, power,
telephone, and CATV in a common trench.

COORDINATION MECHANISMS

Coordination is a term so commonly used in
highway and utility projects that its meaning
can become diluted or confused. Coordination
or the active effort to share information and
interact productively with others should occur
in all phases of the development of a project.
Benefits from coordination can be found during
each phase (planning, design, preliminary
engineering, construction, operation and
maintenance). Effective coordination during
construction begins with better coordination
prior to construction.

KNOWING THE PLAYERS

Coordination between highway agencies and
utilities (and among utilities) may begin with
public relations efforts. Knowing the other
people involved in utility and highway programs
goes a long way toward resolving potential
conflicts. Getting to know the other people who
have an interest in the public ROW may be as
simple as attending meetings of local contractors’
associations, various professional development
associations, or related groups.
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Most states and many larger metropolitan
areas have a number of statewide or local
meetings to bring personnel together from
highway agencies, contractors, and utilities.
These may be State transportation conferences
sponsored by the SHA; luncheon or dinner
meetings of professional development or-
ganizations such as the American Public Works
Association, International Right-of-Way
Association, or American Society of Civil En-
gineers; or special events for individuals who
work in public ROW. Becoming aware of the
other players in the game makes it easier to
share information that may lead to improved
project coordination.

NOTIFICATION OF CHANGES IN PLANS

Coordination should not end when the project
begins. Open and continuous exchange between
the government agency staff and utility company
staff throughout the project will help avoid
surprises in the field and the accounting office.
As field operations begin, utility and highway
personnel should stay in close communication to

deal with unexpected conditions and necessary

field changes.

UTILITY COORDINATION FOR ALL

Utility coordination efforts, such as formation of
utility location coordinating committees, are not
directed only at private utilities. Public works
departments, utilities operated by public
agencies, private utilities, engineering firms, and
basically anyone with facilities in the ROW
should be part of a cooperative coordination
program. Compatible and safe use of the ROW
by all interested parties is the underlying
concern of public officials.

Coordination committees or councils operate
in a number of communities to promote project
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coordination. Typical problems addressed by
coordination councils include utility excavations
in newly paved roads, disruption of essential
utility services, injuries caused by inadvertent
severing of utility facilities, location of utility
poles, and environmental impacts of damaged
facilities.

In the absence of formal utility coordination
councils, planners from governmental agencies
and utility companies should regularly meet and
discuss future plans. These groups can easily
arrange informal meetings without formal
structures or bylaws.

The following examples should provide an
idea of how successful coordination councils
work.

Los Angeles Substructure Committee

In Los Angeles, California, the Substructure
Committee meets monthly to review issues
related to highways and utilities and to share
information on specific projects. Participants
include representatives from city agencies such
as Contract Administration, Engineering, Gen-
eral Services, Street Lighting, Transportation,
Water and Power; county agencies such as
Public Works and Sanitation District; and
utilities such as telephone, CATV, and the gas
company.

The committee conducts business with agenda
items including minutes of prior meetings,
treasurer’s report, project status reports, reports
from related organizations, one-call centers, and
subcommittees and new business. The monthly
substructure reports distributed for these
meetings list individual construction projects of
each agency. Agenda topics may also cover
permit requirements and procedures or new
technology and methods. The Substructure
Committee was formed in 1926.



Indianapolis Public Works Coordinating Council

In Indianapolis, Indiana, a Public Works
Coordinating Council meets monthly. Member
agencies include Indiana Contractors In-
corporated, the Indiana Department of Trans-
portation, Indianapolis Power and Light, Citi-
zens Gas, Indiana Bell Telephone, Indianapolis
Water Company, Northern Indiana Public
Service Company, American CableVision, and
local government departments such as
Transportation, METRO (transit service), Public
Works, Parks and Recreation, and the Surveyor’s
Office. Members of the committee report on the
status of proposed projects as well as those
under construction. Agenda items may also
cover permit requirements and changes in
agency procedures.

The Albuquerque Utility Council

In Albuquerque, New Mexico, representatives of
the city and the gas, telephone, and power
companies set up the Albuquerque Utility
Council to enhance communication and co-
ordination. The Utility Council convenes a
biannual construction coordinating planning
session in which each member (gas, telephone,
power, water, sewer, storm drainage, major
street construction, street maintenance, and
CATYV) place their projects for the next year on
an overlay map. Participation by the gov-
ernmental agencies in this process is mandatory
for effective coordination.
The Albuquerque Utility Council has also:

(1) started a call-before-you-dig pro-
gram;

(2) established a provision in State law
requiring excavators to call for
locates;

(3) established utility street corridors;

(4) initiated a requirement for utility
review of summary plats;

(5) initiated a requirement for locate
numbers from the call-before-you-
dig program prior to issuing
excavation permits;

(6) established criteria and approval for
utility coordinator; and

(7)  established a requirement through
franchise agreements that CATV
companies become members of the
utility council.

The Council has also developed a utility
coordination agreement that has been adopted
by the members. The agreement outlines the
steps to be taken by city agencies and utility
companies to coordinate programs during
planning, design, and construction of
infrastructure projects. In summary, the
agreement provides that the city and utility
companies exchange information on planned
utility/infrastructure projects on a continual
basis. Highway and street project design plans
are sent to all utility companies for review and
comment. Utility companies then comment
within two weeks on the location of existing or
planned utilities. For city projects with ex-
tensive utility concerns, a project coordination
plan is prepared after project utility coordination
meetings.

The utility coordination agreement notes that
the goal of project coordination is to provide a
means to properly plan, design, and construct
projects by:

* avoiding utility conflicts during the
design stage when possible;

¢ developing and evaluating innovative
methods of resolving utility conflicts;

* identifying and planning the resolution
of utility conflicts in advance of con-
struction;
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determining responsibilities (including

payment of costs and expenses)

involved with affected participant

utilities relocations;

¢ avoiding delays during project
construction due to unresolved utility
conflicts; and

e following up to ensure that all

participants have performed their

responsibilities.

One specific method of fostering project
coordination is to require that, for projects
planned for construction within the next 12
months, each party to the agreement provide
others with the project name, location, synopsis
of project work, schedule, and project manager’s
name and phone number.

Each party to the agreement develops
implementation procedures to meet the
objectives of the utility coordination agreement.
The city’s procedures outline steps to be taken
during project planning, concept design, project
design, and construction. Notably, these pro-
cedures require that all agencies’ capital
improvement project schedules be submitted
quarterly and reviewed for potential schedule
conflicts. Unique characteristics of projects are
identified early in the concept design phase so
that the project is not slowed down when the
unique aspects show up later. Project layout
maps are distributed to all parties to identify
facilities. The utility may provide system maps
instead of marking the project maps.

Field verification requirements are identified,
both for horizontal and vertical location of
underground facilities. For new or resurfaced
roadways, all underground utility companies
perform condition surveys of their facilities
during early phases of design. Condition
surveys include excavation and potholing at
appropriate intervals. A concept design
presentation meeting is held for each project
involving utilities. All utilities and agencies
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affected by the project participate and address
potholing requirements—where, who performs,
who pays—and joint use by utilities to minimize
work activity on the project site.

Ft. Collins Early Planning / Coordination Process

Ft. Collins, Colorado, uses a construction
location coordination sheet to exchange
information about construction activity. The
two-page summary is distributed to a broad
cross-section of personnel from government
agencies and utilities. The form contains a
description of the project, approximate con-
struction dates, and a map of the location. It
also provides a space for the reviewer to make
comments. The Ft. Collins Public Works
Department also prepares a project directory
that lists each engineering project, type of
construction, project manager, and schedules for
design, ROW acquisition, and construction.

San Diego Utility Agreement

Fifteen agencies and utilities in San Diego,
California, have signed an agreement defining
policies and procedures for working in public
ROW in the City of San Diego. The Manual of
Administrative Practices for Utility Installations
in the Public Rights-of-Way was also adopted by
the city council. The agreement requires that all
utilities franchised by the city and operating in
the public ROW maintain membership on the
Utilities Coordination Committee. The com-
mittee reviews and makes recommendations on
utility installations and operations within the
public ROW.

Three standing subcommittees were formed to
deal with specific issues. The Utility Planning
Committee coordinates all street and utility
construction projects; the Cathodic Protection
Committee coordinates all cathodic protection



facilities and programs; and the Underground
Conversion Committee develops, schedules, and
coordinates all utility conversion projects.
Among the matters addressed by the committees
are utility locations within public ROW;
preservation of ROW for future public services;
coordination of project schedules; and laws,
policies, and procedures to promote coordination
of work in the public ROW.

The Boston Big Dig

Boston’s $5 billion Central Artery/Tunnel Project
is the largest public highway improvement ever
undertaken in the core of a densely populated
American city. The utility relocations for this
project are extensive and complex. Cooperation
and communication among business leaders,
government, and utility companies have been
cited as the key to the success of the relocation
program. The 29 miles of utility lines within the
ROW lie at varying depths in a tangled maze
and include wastewater pipes, storm drains,
water mains, electric, gas, telephone, cable
television, and steam lines. No less than 31
atility companies are affected.

Utility lines must be relocated to the sides of
the alignment to construct the highway project.
Dedicated utility corridors will be used for these
relocations most of them outside the roadway
alignment. .

Experience proves that even the best plan
can encounter surprises during construction. To
handle the occasional but inevitable broken
pipes and severed lines, the project is
undertaking a risk assessment of potential
utility disruptions. High-risk sectors, sites, and
time periods are being identified. Preventive
plans are required of each contractor during
final design. Appropriate responses for large
and small field situations will be developed.

A utilities maintenance plan is a tool used in
the project to minimize both the disruption to

utility service and the potential for accidental
service outages. The plan identifies and antici-
pates potential utility problems and ensures that
preventive actions are implemented. The plan
has three major components:

(1) programs targeted toward preven-
tion (measures to facilitate design
and minimize service disruption of
scheduled relocations and cross-
OvVers);

(2) incident management (quick re-
sponse mechanisms and guidelines
to address unanticipated and
isolated disruptions); and

(3) emergency response (procedures to
effectively handle large-scale
emergency situations caused by
accidents or natural disasters).

Project and contractor staff run these programs
with utility company participation. Training is
included in all construction contracts to ensure
that appropriate guidance is provided to field
personnel on dealing with utilities.

Forums for Discussion

These and similar local coordination committees
provide forums for discussion and resolution of
issues affecting agencies working in the ROW.
These issues may be general in nature, such as
whether construction crews are required to have
a copy of the permit on-site, or the implementa-
tion of holiday season restrictions on permits.
These committees also deal with specific projects
and allow the many agencies that have business
in the ROW to meet and resolve potential
conflicts. To facilitate the exchange of
information, some communities incorporate the
capital improvement programs of all agencies
with infrastructure into one document or map.
The advance of computerized mapping (AM/FM)
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has facilitated the production of common maps
showing planned projects.

Utility Coordination in Fairfax

Fairfax County, Virginia, has aggressively
fostered coordination of utilities in projects for
many years. The Public Works Department
involves the 12 or more utilities in the county in
the implementation of its Capital Improvement
Program. Figure 3-10 displays a process for
active participation of autilities in the
development of public works projects. Obtaining
advance information on underground utilities
provides a more complete and workable project.
It also helps avoid damage to underground
utilities. It requires effort on the part of the
public works department and the utilities to
follow through on project reviews.

Statewide Utility Coordination in Alaska

The Alaska Utility Coordinating Council is a
nonprofit organization formed to serve as a
statewide organization of utilities, governmental
agencies, contractors, and other interested
organizations or individuals to promote
coordination between utilities and government
agencies, reduce damage to above-ground and
substructure utility facilities, and disseminate
legislative information affecting utilities. The
council sponsors an annual statewide utility
conference that provides a forum for discussion
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and exchange of ideas and technology. The
council also distributes a quarterly newsletter.

A 1992 survey of SHA’s conducted by the
IRWA found that 20 States regularly convene
highway/utility conferences. These may be
organized or hosted by the highway agency or
utilities. Other mechanisms used by SHA’s to
foster coordination include hosting monthly or
quarterly meetings of state construction
personnel with utilities and contractors and
distributing project development schedules to
utilities.

Coordination is the Key

Utility and highway agencies can benefit from
better coordination. Input from utilities early in
the project development process can greatly
assist agencies in scheduling design, start, and
completion of ROW acquisition, as well as
designation of construction bid dates. Prebid
conferences involving utility input on scheduling,
timing for removal of facilities, sequencing, and
construction can assist the contractor and benefit
the public by producing informed, realistic bids.
Another benefit of regular, face-to-face meetings
is a more cooperative and less adversarial
relationship among users of public ROW. This
can yield more workable and innovative policies
and approaches for using limited space to
everyone’s advantage. Highway agencies win a
better project with fewer delays, while utilities
win fewer damaged facilities and efficient
relocations,
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Figure 3-10. Utility Coordination on Public Works Projects.
Source: Fairfax County, Virginia.
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SUMMARY

Many challenges face highway agencies as they
manage public facilities. The challenges include
funding of capital and maintenance programs,
selecting and evaluating improvement projects,
and addressing concerns of highway users,
neighborhood groups, and special interest
groups. Accommodating the needs of the users
of highways and streets (motorists, pedestrians,
bicyclists, buses, and trucks) is balanced with
other community goals that involve issues as
diverse as urban development patterns, utilities,
wetlands, and dust control.

Utility companies also work in a complicated
environment, attempting to address many of the
same issues as highway agencies: system
capacity, rehabilitation of facilities, planning and
programming improvements, funding capital and
operating expenses, and supporting community
development efforts. When highway agencies
and utilities find themselves sharing a valuable
resource such as ROW, extra care and attention
must be given to coordinating efforts so that
entities complement each other rather than work
against each other and the community’s interest.

Successful accommodation of a utility plant
within the urban ROW requires the following
resources:
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(1) legislation to establish rights of
local agencies to control use of the
ROW;

(2) adequate staff and budget to protect
the public investment in streets and
highways;

(3) adequate permit, inspection, and
pavement restoration controls;

(4) cooperation and coordination
mechanisms among all ROW users;
and

(5)  accurate information for field forces
who excavate in the ROW to allow
them to work safely and protect the
existing utility plant.

Basic efforts can have big benefits as highway
agencies and utilities coordinate efforts. Many
elements of successful coordination programs
have been presented in this chapter.

Figure 3-11 presents some activities that
support highway/utility coordination. These
efforts not only affect the operations of the
individual agencies involved, they enhance the
quality of the community and the services
provided by the community.



For Highway Agencies:

inception to completion.

and telephone numbers.

For Utilities:

highway agencies.
alternatives to avoid potential conflicts.

conflicts.

(1) Develop and share a highway improvement program.

(2) Include all construction and maintenance work in the highway improvement program
planned for at least the next two years with longer time frames (five to six years) desirable.

(8) Hold meetings (at least annually) between utility company personnel and highway
personnel to discuss upcoming  project development and construction activities.

(4) Notify utilities of projects prior to the design phase.

{5) Route plans of highway projects to utilities for comment during the design phase.

(6) Determine the impact of all projects on other facilities in or adjoining the ROW.

(7) Convene meetings of highway and utility personnel involved in project planning and
development prior to each major phase of a project (planning, design, and construction).

(8) Identify and resolve conflicts prior to any construction.

(9) Share construction schedules with utilities.

(10) Develop one point of contact in the highway agency to work with utilities on a project from

(11) Publish maps each year showing municipality, county, SHA, and utility projects.
(12) Publish detailed descriptions or directories of projects with project schedules, managers,

(1) Develop a utility master plan in conjunction with other public planning efforts.

(2) Provide capital improvement programs to highway agencies.

(3) Update utility system plans every two to five years and provide them to public works and
(4) Meet with local or State agencies to discuss projects, determine impacts, and explore

(5) Develop one point of contact to work with the highway agency on resolution of potential

(6) Seek to minimize the impact of utilities on highways with high traffic volumes, few
alternative routes, or limited right-of-way.

Figure 3-11. Coordination Activities for Highways and Utilities.
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CHAPTER FOUR

DESIGN

INTRODUCTION

Design is a natural continuation of the planning
process. It is the selection of criteria, materials,
dimensions, locations, and other information and
the application of this information to a specific

site to produce construction plan drawings and
specifications. These plans are sufficiently
detailed so that a contractor can build the
facility.

TYPES OF DESIGN

Design may be for highway facilities, for utility
facilities, or for situations where highways and
utilities interact. Design may be for new
facilities, for rehabilitation or improvement of
existing facilities, or for special circumstances.
Several types of design will be reviewed in this
chapter. :

New Facilities

In one way, the design of a new highway or
utility facility is the simplest and purest form of
design. At the beginning, all options are
available and may be considered. .As the design
process emerges, it is possible to choose the most
efficient, most economical, and most appropriate
designs to fit local circumstances. For a new
design in virgin territory, the designer has few
of the constraints that complicate a
rehabilitation design.

This chapter surveys the design of new
highway facilities to acquaint utility personnel
with the considerations and steps involved in
this lengthy process. The survey is simplistic
because of space constraints in this manual;

however, highway design criteria and practices
are well documented in text books and
government publications.

An introduction is also provided to the design
of new utility facilities. It would be too lengthy
to describe a new design for each type of utility,
but several examples are presented. The
existing literature is sparse on introductory
concepts for utility design. For example, it is
difficult to locate a simple book or pamphlet for
a highway engineer to use to learn the general
steps in the design of a cross-country, high-
pressure pipeline. Materials of this nature are
needed and would be very useful in helping
highway personnel understand the particular
needs of utilities.

Rehabilitation or Improvement Design

A growing concern is the ability to upgrade
existing facilities so that they can safely and
efficiently meet increasing demands. For high-
ways the demand might be the addition of an ex-
tra lane or the upgrading of an intersection with
new traffic signals and separate turning lanes.
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For utilities, it might involve increasing the size,
voltage, or pressure of existing facilities. Often
these changes can be undertaken as part of a
periodic replacement and upgrading program.
Rehabilitation design is normally more
difficult than new design. Existing facilities may
have been built to older standards than those
currently in use. For example, ROW’s may be
too narrow, horizontal curves may be sharper,
and hills may be steeper. It is very difficult and
expensive to choose appropriate design criteria
for upgrading these older roads. The purchase
of additional ROW to meet current criteria, to
add lanes or to flatten grades, might destroy
homes or businesses. Costs and social impacts
are so large that they sometimes effectively
prohibit implementation of current design
criteria during rehabilitation of older roads.
SHA’s might be faced with a difficult choice of
making partial improvements to several roads
while leaving them at less than current design
criteria, or using the same funds to completely

rehabilitate one road to modern standards.
These are difficult decisions that must be based
on cost-effectiveness, safety, social issues, and
other considerations.

Highway/utility interaction in older ROW is
more difficult than for new projects. Typically,
when a highway agency recognizes that it must
upgrade an older road, it is because this
roadway can no longer handle the volume of cars
that desire to use it. Congestion and safety
considerations must be addressed through a
rehabilitation project.

These same types of roads have been serving
utility facilities for many years. Especially in
urban areas, the ROW’s may be crowded with
utility facilities. Widening the roadway will
mean that utilities (which were already hard-
pressed for room within the ROW) may be forced
into nondesirable locations, or completely off the
ROW. These situations deserve careful study to
determine what types of joint highway and
utility rehabilitation best serve the interests of
the public.

DESIGN CRITERIA

HIGHWAYS

The American Association of State Highway and
Transportation Officials has developed highway
criteria for designing, operating, and
maintaining roads. These criteria are published
in several books and pamphlets. Typically, they
are adopted by the FHWA as the criteria for
checking plans to ensure that the design
qualifies for Federal funding. Consequently,
most SHA’s either adopt AASHTO criteria, or
develop their own criteria parallel to those in the
AASHTO publications. FHWA recognizes that
circumstances differ from State to State, and an
SHA may develop (and submit for approval)
criteria other than those developed by AASHTO.
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Local governments typically adopt AASHTO
criteria, SHA criteria, criteria of some other
knowledgeable agency (e.g., American Public
Works Association, National Association of
County Engineers, American Society of Civil
Engineers), or prepare their own criteria after
consideration of one or another of these
documents.

For highway design, two AASHTO
publications are extremely important. The first
of these is A Policy on Geometric Design of
Highways and Streets. This document is a
successor to previous AASHTO geometric design
documents that have been in existence since the
early 1940’s. It was released in 1983 and soon
became known as the “Green Book.” It was



upgraded when a second edition was published
in 1990.

The second premier AASHTO publication is
the Roadside Design Guide, which was released
in 1989. It addresses roadside safety for objects
like drainage facilities, embankments, fixed
obstacles, barriers, and crash cushions.

AASHTO has also prepared two documents
that directly address highway utilities. These
are A Guide for Accommodating Utilities Within
Highway Right-of-Way, 1981, and A Policy on the
Accommodation of Utilities Within Freeway
Right-of-Way, 1989. Both highway agencies and
utility firms rely heavily on these documents.

UTILITIES

Utility firms typically develop their own design
criteria and controls based on national stan-
dards, safety considerations, cost-effectiveness,
and efficiency of operation. Examples include
the following:

* Electric power and communications:
National Electric Safety Code (NESC).

* Water transmission and distribution:
American Water Works Association
(AWWA).

¢ Pressure pipelines: Standard Code of
Pressure Piping of the American
National Standards Institute (ANSI),
B31.4 and B31.8.

¢ Liquid petroleum pipelines: American
Petroleum Institute Recommended
Practice for Pipelines Crossing
Railroads and Highways.

¢ Pipelines carrying natural gas and
hazardous materials: U.S. DOT Rules
and Regulations governing transporta-
tion of such materials, including CFR
49, Parts 192 and 195.

¢ Fiber optic facilities: American
National Standard for the Physical

Location and Protection of Below-
Ground Physical Plant (EIA/TIA-
590); also NESC provisions for
communications cable.

National criteria usually provide accepted
treatments for the situations that are normally
encountered. They are not all-inclusive, and
they may not provide complete guidance for
unexpected or unusual situations. Within the
protective framework established by these
national criteria, utility firms, SHA’s, public
works departments, county governments, cities,
and others develop their own criteria, manuals,
and design practices. In a typical situation,
much of the information in a national document
may not directly apply to the prevalent type of
work done by an agency. In this case, the
agency might tailor its own design policies to its
needs, and simplify its criteria so that its
employees may design safety and efficiency for
the normal situation. '

It is good practice for designers to understand
the basis of the code or criteria that they are
using, so that they will recognize circumstances
that deserve greater than normal consideration.
Designers may also recognize unique -
circumstances where national codes or criteria
are too conservative, and special designs may be
warranted for the sake of cost-effectiveness.
Such special designs should be rare. The
designer must have unique knowledge that a
special design is more appropriate than the
design outlined by the normal criteria. It is a
good idea for the designer to thoroughly
document such a decision.

Among SHA’s, it is not unusual for a utility
manual to quote AASHTO criteria or to adopt
them by reference. Similar situations exist for
local government design documents, and for
situations where utility firms incorporate
provisions of national criteria.
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HIGHWAY GEOMETRIC DESIGN

Geometric design is the process of creating a
highway so that the elements of alignment and
cross section provide a pleasing, safe, economic,
and efficient means of travel for the volumes and
types of vehicles that will use it. A good
geometric design provides an interesting,
aesthetic roadway that blends well with its
surroundings and follows the existing natural
topography.

The alignment is often dictated by topography
and human-made developments along the route.
The object of horizontal alignment design is to
connect the two road termini by the most direct
route available while avoiding major objects and
undesirable topography along the path. The
object in vertical alignment design is to overcome
differences in elevation between the two termini
and along the route, while avoiding areas that
are prone to floods, and while crossing other
transportation routes such as railroads and
rivers.

It is important to coordinate horizontal and
vertical alignment during the design process. If
they are not coordinated, both aesthetics and
safety may suffer. For example, the highway
may appear to be forced on the terrain and the
design will not seem pleasing to an operator of a
vehicle. This may cause an operator to lose
sight of the road ahead or drastically increase
driver workload as a result of alignment or
visibility changes. These situations are to be
avoided where practical.

ROADWAY FUNCTIONAL CLASS

Categories have been developed to describe the
various functions that roadways serve. The
major functional classifications include the
following:
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* Freeways—these are a special
subdivision of arterial highways.
Separate criteria are applied to them
because of their high design speed, full
control of access, and high traffic
volumes. They are considered to be the
highest functional classification of
highway.

¢ Arterials—these routes are devoted
primarily to moving large volumes of
traffic over great distances. For
example, these might be State routes
between major urban areas. They can
have full or partial control of access.

* Collectors—these are highways that
have shorter travel distances and
moderate speeds. They collect traffic
and funnel it into a network of arterial
highways.

* Local roads—these provide access to
local property owners. Short travel
distances are involved in connecting
adjacent property to the collector or
arterial highway networks.

¢ Ramps and parking areas—these are
special cases with special criteria to
handle traffic needs.

Each of the major functional categories of
roadway has its own set of approved controlling
criteria. The Green Book has separate chapters
devoted to criteria for freeways, arterials,
collectors, and local roads and streets.

CONTROLLING CRITERIA

The FHWA has adopted certain controlling
criteria as the minimum requirements for
various elements involved in geometric design.



There are 13 controlling criteria, which can be
categorized into four groups consisting of speed,
alignment, cross section, and structures.

Speed

The first group is speed, but there are several
ways to measure it. Design speed is the primary
concern for geometric design. It is the maximum
safe speed that a vehicle can drive on a section
of highway when all conditions are so favorable
that the design of the highway governs speed.
For example, the radius of the curve might be
the ultimate limit to maximum speed under
favorable traffic and weather conditions.
Shorter radii require lower design speeds.

Design speed is not necessarily the speed at
which vehicles travel. Congestion,'inclement
weather, (artificial) speed limits, and other
factors may dictate that actual speeds fall below
design speed. Operating speed is the term
usually used to describe actual speed.

Alignment

The second set of controlling criteria involve
alignment. These include the degree of horizon-
tal curvature, the length of vertical curve, the
maximum and minimum percent of grade, and
the stopping sight distance.

Horizontal curves are designed with large
enough radii so that vehicles do not slide off as
a result of centrifugal force. The controlling
radii are a function of the speed of the vehicle,
the functional class of the highway, the
pavement surface friction value, and the amount
of superelevation in the roadway.

The traditional way to specify the design
radius has been by the “degree of curvature.”
The degree of curvature is defined as the

internal angle (at the radius point) which
measures a 30.5 m (100 ft) arc along the curve
centerline. The larger the degree of curvature,
the shorter the radius and the sharper the curve.
In practice, most arterial curves are 1° or 2°
curves, and rarely is a curve steeper than 5°.

During vertical alignment design, minimum
profile grades are established so that rainfall
will run off the highway. Maximum grades are
established so that large vehicles will not be
unduly slowed by steep grades. For rural
arterials, AASHTO recommends the following
maximum grades for level terrain:

Speed, kph (mph) 50 (30) 80 (50) 100 (60)
Maximum Grade 8% 6% 5%

Slightly higher grades are allowed for rolling
and mountainous terrain, and other functional
classifications have different sets of maximum
grades.

Where profile grades intersect, vertical curves
are employed to give smooth transitions from
one grade to the next. It is important that the
vertical curves be long enough so that the curves
are gradual. A driver must be able to see over
the top of the curve to see objects in the roadway
or oncoming vehicles. The curves are designed
to provide stopping sight distance (SSD), which
is the distance that a design driver needs to
recognize an object 150 mm (six inches) high and
to apply the brakes and skid to a stop. SSD
varies with design speed and pavement friction.
For level, wet pavement, AASHTO recommends
the following stopping sight distances:

Design Speed Design SSD
kph (mph) m (ft)
50 (30) 60-70 (200-200)
80 (50) 120-140 (400-475)
100 (60) 160-210 (525-650)
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Cross Section

The third set of controlling criteria involves cross
section elements. Lane widths, shoulder widths,
cross slope, superelevation (banking of horizontal
curves), and horizontal clearance to obstructions
are criteria under this element. For each
project, the designer uses the appropriate
controlling criteria to establish each cross section
parameter, and displays them on a drawing
called a typical section. For large highway
projects, there may be several typical sections
that apply to different locations within the
project. A sample typical section is shown in
Figure 4-1.

As with other criteria, the design value that
is used for any particular project depends on the
functional classification of the roadway. The
most common lane width is 3.6 m (12 ft) for
arterials. Greater widths are used where
significant volumes of large vehicles are
experienced, especially for turning roadways and
ramps. Smaller widths are used for lower
functional class roadways, slower speeds, and
left-turn lanes.

Cross slope is used to remove rainfall from
the roadway surface. The amount of pavement
cross slope is a compromise between good driving
characteristics and good drainage. The most
widely used value is 2 percent. For multi-lane
roads, the lanes closest to the centerline use
flatter cross slopes and the outer lanes use
steeper slopes because they are carrying more
runoff. Shoulders have greater cross slope than
the roadway, typically 2 percent to 6 percent if
paved, and 8 percent if turfed.

The clear roadside concept requires minimum
horizontal clearances to obstructions. Clearance
varies with a number of factors, as explained
during the discussion of the clear roadside
concept in Chapter 9 — Safety.
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Structural

The fourth set of controlling criteria are
structural elements: the dimensions of bridges
and tunnels including width, structural capacity
and vertical clearance. Recommended values for
these characteristics are contained in AASHTO
publications.

INTERSECTIONS AND INTERCHANGES
Intersections

An intersection is a location where two roadways
cross at the same elevation. In addition to the
normal controlling criteria, there are several
other concerns. Intersection sight distance is
needed so that operators of vehicles can see
approaching vehicles and avoid accidents. If
sufficient sight distance is not available, flow
through the intersection must be controlled with
signs or signals.

Capacity decreases at intersections because
conflicting traffic streams must share the same
pavement area. The amount of time available
for traffic on one road to travel through the
intersection is cut in half, because part of the
time must be allocated to the other roadway.
Thus, capacity of an intersection is much lower
than capacity of a roadway segment without an
intersection. Turning paths for vehicles using
the intersection often become a problem,
especially if large vehicles are involved. Special
turning ramps, median storage lanes, and other
treatments may be constructed to improve
efficiency of operations. SHA’s are currently
conducting many such projects to upgrade
intersections.

Intersections are normally designed to reflect
the type of vehicle using them. The Green Book
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contains criteria on turning radii, wheel paths,
storage lengths, and other factors that influence
vehicle operations, safety, and capacity.

Interchanges

Interchanges are intersections where conflicting
movements have been separated with structures.
Ramps provide for traffic movement from one
route to the other. Capacity, safety, speed, and
traffic operations are greatly improved. The
number of ramps and their locations (inter-
change configuration) depends on the terrain
and the dominant traffic movements at that
location. The great expense and large land area
required for interchanges usually restrict their
use to high volume roadways with high turning
movements.

HIGHWAY DESIGN SEQUENCE
Planning

Design is a continuation of planning. For most
highway projects, it is hard to tell exactly where
one stops and the other starts. The first design
activities, such as general route selection, are
normally handled during the planning phase.
During this step, alternative routes are proposed
and tested for feasibility, economics, and public
acceptance. Typically, environmental considera-
tions and ROW concerns dominate this portion
of the planning process. At some point, the
planning will have gone far enough that a most-
desirable route will have been accepted.

Preliminary Design
In a traditional highway design, the roadway

centerline for the preferred alignment is staked
in the field. Survey parties establish the key
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locations and lay out tangents. The tangents are
connected at points of intersection. Often aerial
photography is used to speed the process.

Next comes a data gathering phase. Topo-
graphic surveys, property surveys, hydrographic
surveys, traffic counts, soil samples and other
data gathering activities are initiated. Most
SHA’s now have a carefully prepared list of
items they want as background material for the
design process.

At the same time, designers are beginning to
establish a list of functional specifications for use
on the project. These include the roadway
functional classification, the design speed, the
current and future average daily traffic volumes,
the character of the projected traffic mix, and
other design specifications such as maximum
and minimum grades, number of lanes, lane and
shoulder widths, and cross slope. The majority
of these items are found in the road’s functional
classification and the FHWA'’s list of controlling
criteria. Where special site circumstances or
other conditions exist, normal criteria may be
modified or new criteria may be prepared during
this portion of the design.

At the close of the preliminary design, the
centerline alignment has been prepared,
preliminary curves and grades have been
specified, design criteria have been selected, and
the stage has been set for the formal design
process.

Detailed Design

This portion of the design is sometimes called
preparation of construction drawings and project
specifications. It involves the comprehensive
application of design criteria throughout the
length of the proposed roadway, using a series of
sequential and overlapping design steps. Many
of these steps have to be repeated if one of the
subsequent design activities requires changing
an original design assumption. For example, if



exact utility locations are not known, the
highway agency sometimes finds at the end of
design that relocation expenses are so great that
it is worthwhile to redesign a portion of the
roadway rather than relocate the utility.

The general steps in the design process are
displayed in Figure 4-2. The design process
moves from the upper left to the lower right
portion of the drawing. The figure shows how
highway design proceeds from information
gathering and criteria formation through
individual design decisions to the final product.
Some decisions must be made before others can
be contemplated. For example, it does not make
sense to design traffic signs until intersections
have been designed. It does not make sense to
design intersections until the horizontal and
vertical alignment have been chosen. It does not
make sense to design the alignment until the
functional classification has been selected.

In final design, the preliminary centerline is
used as a starting point. Horizontal curves are
selected by specifying the degree (or radius) of
the curve, stopping sight distance, rate and run-
out distance for superelevation, curve transi-
tions, and other design values. These values are
controlled by AASHTO criteria or by local
criteria that are based on AASHTO documents.

Vertical alignment is considered next. It
involves establishing the profile grade and the
vertical curves, and is sometimes considered the
most important aspect of plan design. The
amount of earth to be moved and the amount of
right-of-way to be purchased are both directly
tied to the profile grade. Deep cuts or high fills
greatly increase both earthwork and ROW.
Designers usually try to make the profile grade
match the existing ground as much as possible
to minimize expense, within the limits of safety
considerations and drainage.

After the profile grade has been established,
a variety of other design activities may begin.
These include the hydrology analysis to locate
drainage basins and design drainage structures,

the identification of borrow pits and spoil areas
to facilitate earthwork, and pavement design.
Intersection or interchange design can begin at
this stage. After the intersections are completed,
signs, pavement markings and signals can be
designed.

Design Reviews

Throughout the design process, there are
periodic reviews and coordination activities.
Two important SHA review actions are inspec-
tions conducted in the field. The first of these is
called the Plan-in-Hand (PIH) inspection. A
team of designers walks from one end of the
project to the other, checking the preliminary
plans to see if the design will fit the existing
situation. They are looking for additional data
that was not gathered previously, errors in the
plans, or improvements to the design.

The second field review is called the Plans,
Specifications and Estimate inspection (PS&E).
It comes near the very end of the design
sequence to determine if the final plans
adequately represent a roadway that can be
built efficiently and economically.

Complexity of Design

The discussion in the previous paragraphs is
simplistic in nature. The actual design process
involves 3 to 5 years with countless agency work
units and scores of personnel involved. To
illustrate the complexity of roadway design for a
typical SHA, the Alabama Highway Department
procedures have been outlined in Table 4-1.
These procedures are called the Guide to
Development of Construction Plans. They
contain 65 distinct steps, beginning with the
receipt of field data and concluding when the
final plans and specifications are ready for
advertisement for bids.
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Figure 4-2. General Overview of Highway Design Process.
Source: Malcolm H. Ray, Quantifying the Safeness of Highway Designs.
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This sequence of activities is probably typical
of those used by SHA’s for design of new
roadways or for major rehabilitation projects.
For any individual project, some additional steps
may be needed, or some of these steps may be
omitted.

UTILITY INTERACTION WITH
HIGHWAY DESIGN

A point of conflict between highway agencies and
utilities is often the late hour at which the
utility receives notice of a highway construction
project affecting its facilities, and the compressed
time period available for design and construction
of a relocation project. Failure of the utility to
complete the relocation before highway con-
struction begins sometimes leads to claims for
additional compensation on the part of a high-
way contractor.

Good coordination calls for early notification
of the utility agency. This notice is not always
easy, because roadway projects take a long time
to design and frequently involve delays,
cancellations, changes in alignment or other
factors that can alter the involvement of utility
firms. Highway agencies generally prefer to
wait until later in the design process to involve
utilities, to prevent unnecessary work on the
part of utilities. On the other hand, if utilities
are not involved in the project at an early stage,
they may not have adequate time to do the job,
relocation costs may be high, or portions of the
roadway might have to be redesigned.

Some highway agencies routinely notify
utility companies when the preliminary roadway
design has been completed. If utility informa-
tion has not already been received, detailed
horizontal and vertical data is requested on
utility locations.

Later, the utilities are asked to review the
highway plans to determine the precise effect
that the intended design will have on their

facilities. Utilities look for possible conflicts
with ditches, water table, overhead and
underground clearances, retaining walls, lateral
and vertical clearances, pole locations, traffic
control plans, attachment to structures, and
many other possible conflict items. This process
gives the utility firms two early reviews, and an
opportunity to begin planning and preliminary
design for any relocation work that may be
required. It also allows the utilities input into
the highway design, and unusually expensive or
difficult relocations can often be avoided.

Example Interaction

An example of SHA and atility design
coordination 1is illustrated by the Alabama
Highway Department procedure in Table 4-1.
The first utility interaction occurs at Step 7
where the Department’s Utility Engineer reviews
the preliminary work for obvious utility
problems. At Step 19 the preliminary design is
largely finished. Plans are sent to utility firms
that are asked to verify the locations of their
facilities or add them to the plan sets. They are
also asked to begin their preliminary or concept
engineering work. The utility’s “concept design”
is called Phase I of utility work.

The next utility interaction is Step 30, when
possible utility conflicts are considered while
preparing the sequence of construction events.
In Step 33, the Bridge Bureau begins design,
after including utility considerations. In Step
34, drainage design begins, including coor-
dination with the Utility Engineer.

In Step 37, the Utility Engineer identifies
space and ROW needs, and determines whether
the utility work should precede the highway
contract or be conducted simultaneously with it.
In Step 38, the Plan-in-Hand inspection is
conducted. Utility representatives may attend
this inspection. Following the PIH, revisions are
made to the plans and they are sent to utility
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Table 4-1. Guide to the Development of Construction Plans.

No.

W N

No vk

© o

10.
11

12.

13.

14.
15.

16.
17.

18.

20.
21.

22.
23.
24,
25.

26.
27.

28.

30.

31

32.

Work Step

Review and check in all field data

Transmit documents to ROW Engineer

Determine that project is listed in the construction
program

Determine that project has PE funding

Check PMS project cross reference list

Review PMS list of target dates

Preliminary ROW, uwutility, and construction cost
estimates (check for utility problems)

Begin work on roadway plans

Send plan sheets to State Planning or Urban Planning
for traffic information

If alternate design options are needed develop them
Establish highwater and bridge elevations to determine
profile and balance earthwork

Send prints to Materials and Tests Engineer for slope
and shrink-swell studies

Send prints to Traffic Engineering Section for
preliminary design of traffic control devices

Begin earthwork computations

Send level books and print set to Computer Section for
earthwork computations

Plot cross sections for connecting roads

Adjust grades to balance earthwork, return to Computer
Section

Establish construction limits and ROW requirements

. Send mylars with in-place utility topo to Utility

Section, whick sends prints to Division to begin
Phase I utility work

Begin hydraulic design

Send plan set with drainage structures to Hydraulic
Location Specialist

Coordinate with Bridge Bureau of proposed structure
designs and estimates

Send ROW requirements to ROW Engineer to prepare
ROW map

Review plans and estimates with affected designers to
select preferred design (especially utilities)

Obtain FHWA approval of geometrics

Update estimate of FHWA-approved design

Send plans to Environmental Section for permit
application, to ROW Bureau for 12B relocation study,
and to Divigion for design hearings

After any design hearing obtain FHWA plan approval

. Send plans to Materials and Tests Engineer for soils

profile borings, shrinkage values and materials report
Send plans to Division for Traffic Control Plan; Traffic
Engineering Section for sign design and railroad review;
Bureau of Office Engineer for railroad review; Electrical
Section for power and lighting; Traffic Engineering for
signal power source and maintenance agreements;
Utility Section and Electrical Section for rest area
utilities; Division for County Maintenance Agreements
on roadways left after relocation of Department routes;
include construction sequence in plans after
considering utility conflicts

Complete earthwork balance with confirmed shrinkage
values

Develop slope transitions and ditches to fit computed
roadway cross sections.

No.

33.

34.

35.

36.

37.

38.

39.

40.

41.
42.

43.

Work Step

Send plans to Bridge Bureau for design and clearance
review including all utility conflicts

Plot drainage sections, design channels and structures;
notify ETS if 404 permits needed for channel changes;
check with Utility Engineer

Send plans to Hydraulic Unit for review and revision
prior to the PIH review

Coordinate with FHWA, Division, and others for any
needed geometric changes

Conference with Utilities Engineer for utilities
space or ROW needs, find if utility work precedes or
coincides with highway contract

Send plans for PIH inspection for FHWA input, TCP
review, topo review, easements review, and typical
sections review

Study and resolve PIH review comments

Send updated mylars to Utilities Section to send to
Divigion to begin Phase Il of utility work

Send plans to ROW Engineer for ROW acquisition
Review Division TCP and send to Traffic Engineering
Section for approval

Send prints to Hydraulic Specialist of Location Section
for risk assessment, Hydraulic Engineer; ETS for 404

~ Permits and noise study, Federal Energy Regulatory

44.
45.

46.

47.

48.

50.

51

52.
53.

55.

56.

57.
58.

59.

61.

62.

64.

65.

Commission Permit if in power company impoundment
backwater, & to ETS if within the Tenn. River
Watershed of TVA

Send plans to Office Engineer for railroad agreements
Get traffic updates from State Planning Engineer or
Urban Planning Engineer
Complete soils studies
archaeological clearances
Send plans to Traffic Engineering Section for review of
traffic control devices

Make box and pay sheets and develop quantities

and check historical &

. Prepare index sheet

Confirm with ROW Engineer all known ROW
commitments

Develop estimates for PS&E and send to Office Engineer
and PMS Coordinator

Place mylars of standard sheets in the plan assembly
Send plans to PIH Engineer for PS&E inspection

. Resolve PS&E comments

Incorporate additional sheets into plan assembly;
Utilities Section initiates Phase I1I of utility work

Revise estimates and send to Office Engineer and PMS
Coordinator

Send plans to ETS for final review

Traffic Engineering Section obtains signal and lighting
agreements from Division

Prepare forms for City and County resolutions

. Final check of plan assembly

Send finished plans to Checking Section before they go to
the Office Engineer
Make required corrections

. Submit plans to Office Engineer

Resolve comments from Construction Bureau, Office
Engineer, Division, and FHWA
Send final plans to Office Engineer

Source: Alabama Highway Department.
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firms to begin Phase II of utility work: the
detailed design of utility relocations.

The highway design proceeds until Step 53
when the PS&E inspection is conducted.
Following this inspection and any consequent
revisions, the utility firms are notified to begin
Phase III of their work, which is the relocation
construction.

This example illustrates three distinct phases
of utility work: the preliminary concept design,

the detailed design, and construction. It allows
the SHA to involve the utility at an early stage
of the project, yet terminate utility work after
Phase I if no other actions are needed or if the
road project is canceled. Phases II and III are
separate and distinct work items which are only
authorized after the design project has proceeded
to the appropriate steps in the highway design
sequence,

UTILITY DESIGN

The complete design of a utility’s physical plant
requires a special knowledge of the engineering,
economic, and use factors associated with each
particular type of utility. For that reason, it is
rare for an individual to be knowledgeable in the
design of more than one type of utility. It is
even rarer for a highway employee to have a
detailed understanding of the types of utilities
that might occupy highway ROW. This portion
of the Guide was prepared to help highway per-
sonnel obtain a feel for utility design practices,

and to help utility personnel understand the
interface between the design of a highway and of
their particular utility.

Good design starts with an understanding of
codes and standards. Several were introduced
earlier in this chapter, but the most prominent
is probably the AASHTO Guide for Accommodat-
ing Utilities Within Highway Right-of-Way. It
will be mentioned often in the following
discussion.

GENERAL UTILITY DESIGN CONCEPTS

Advice for the general design of utilities may be
taken from the Guide for Accommodating
Utilities Within the Highway Right-of-Way. It
indicates that ultimate responsibility lies with
the utility for design of any of its facilities which
will be installed within highway ROW or
attached to highway structures. The highway
agency’s responsibility is to review and approve
the utility’s proposed facilities, especially the
location and manner of installation or attach-
ment.

The utility is responsible for obtaining any
necessary permit, including accommodation,
environmental, ROW, or other types of permits.
Permit application should be considered part of
the utility design process, since it occasionally
requires a change in some design feature of the
installation.

Materials used in a utility’s physical plant
should be durable, designed for long service life,
and relatively free from routine servicing and
maintenance. Ground-mounted utility facilities
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should be designed to be compatible with the
visual quality of the highway—a topic discussed
later in this chapter.

On new installations or during adjustments
of existing utility lines, known or planned utility
expansions should be considered. Advance
planning will minimize hazards and traffic
interference when the additional overhead or
underground lines are installed at some future
date.

AASHTO has both general and specific
recommendations for utility designs in its Guide
for Accommodating Utilities booklet. There are
provisions for pipeline location and alignment,
cover, encasement and allied mechanical
protection, appurtenances, restrictions against
varied use, installation techniques, utility
tunnels and bridges, and adjustment. Overhead
power and communication lines are addressed,
including types of construction, vertical
clearance, and location. Underground electric
power and communication lines receive similar
treatment, with additional discussions for
encasement.

Examples of additional topics are irrigation
and drainage pipes, ditches, and canals;
preservation, restoration, and clean up after
utility work is completed; safety and
convenience. The reader is referred to the
AASHTO utility guide document for additional
details. :

DESIGN FOR DIFFERENT TYPES OF
UTILITIES

Utilities come in different types and sizes, are
composed of different materials, and are placed
in varied locations (see Table 4-2). The scope of
this Guide is too limited to address the design of
each utility even in the broad tones adopted
previously for overall descriptions of highway
design. Instead, the remainder of this chapter
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will address genei'al design concepts applicable
to all utilities, with some information pertinent
to individual utilities (electric power and
communications, water, pipelines, fiber optics,
and gravity-flow facilities). It will also present
a sample of design criteria for two types of
utilities as an illustration to highway personnel
of the complexity of these concepts.

COORDINATION AND COMMUNICATION

One of the dominant themes running throughout
the Highway Utility Guide is the need for open
and continuous coordination between the users
of highway ROW. The scheduling of the
highway design and construction dictates the
time available for utility design. Since highway
design generally begins several years before
actual construction, utilities find it very
desirable to receive an early alert. They wish to
be advised of the type of proposed highway and
of the design alternatives under consideration.
If the utilities receive this information during
the concept stage of highway design, they can
begin their own conceptual designs in concert
with the highway project.

During the planning stage, utilities may
become deeply involved. In some parts of the
United States, cooperative efforts are made to
provide the highway designers with the precise
locations of existing utilities. Early planning
and information exchange is considered to be an
essential part of cost avoidance. It minimizes
the chance of extensive and costly delays, and
provides the highway engineer with a network of
counterparts in the utilities industry.

In short, both the highway designer and the
utility designer benefit from early and
continuous coordination. It makes sense that
both designers recognize the benefits and make
concerted efforts to provide information to other
parties involved in the relocation effort.



19 udisaq

Table 4-2. Typical Subsurface Facilities

Typical

Typical

Item Dimension Typical Materials Cover Typical Locations Other Clues
Water Mains 100 to 1200 mm Steel, cast iron, plastic 30m Under street and sidewalks Manholes, shut-off valve plates, hydrants, knowledge that
4 to 48 in.) wood, concrete, asbestos, (to 10 ft) buildings use piped-in water, water company records
cement, stone work
Water 12 to 150 mm Steel, cast iron, plastic, 24 m (o 8 ft) From streets toward Shut-off valve plates, knowledge that buildings use piped-in
Distribution 0.5 to 6in) asbestos, cement, copper buildings water
Lines )
Gas Mains 50 to 750 mm Steel, cast iron, plastic 1.8 m (to 6 ft) Under streets and sidewalks Manholes, shut-off valve plates, knowledge that buildings
2to 30 in.) use piped-in gas, gas company records
Gas 12 to 150 mm Steel, cast iron, plasiic, 1L.Sm{to 5 ft) From streets toward Shut-off valve plates, knowledge that buildings use piped-in
Distribution (0.5 to 6 in.) copper buildings gas, visible service entrance or meter, gas company records
Lines
Sewer Mains 150 to 1200 mm Cast iron, vitrified clay, 6.1m Under streets and sidewalks Manholes and cleanout openings, knowledge that buildings
(6 to 48 in.) asbestos cement, plastic (to 20 ft) and along property lines are served by sewers, lift stations, municipal records
coated steel, bituminized
fibre, concrete, stone work
Sewer Lines 75 to 150 mm Cast iron, vitrified clay, 1.8 m (to 6 ft) From buildings toward Cleanouts, traps, knowledge that buildings are served
(3 to 6 in.) asbestos cement, plastic mains by sewers
coated steel, bituminized
fibre, concrete
Electric Conduit: Conduit: asbestos cement, LSm(to5SfY) Under streets and sidewalks Manholes, transformers, visible connections to
Power 25 to 125 mm steel, concrete, plastic and along property lines acrial plant, electric company records
Lines in (1to5in) Cable: insulated copper or
Conduit Cable: aluminum
25 to S0 mm
(1to2in)
Buried 12 to 50 mm Insulated copper or aluminum Bim Along streets, under Visible connections to poles, to buildings, to underground
Power Lines (0.5 to 2 in.) (to 4. R} sidewalks, along property transformers, electric company records
tines, toward buildings
Telephone Conduit: Conduit: plastic, clay, 36m Under streets and sidewalks, Marnholes, visible connections to aerial plant,
Cable in 90 to 125 mm (3.5 to asbestos, cement, steel, (to 12 f1) along property lines telephone company records
Conduit 5 in., commonly 4 in.) concrete, wood
100 mm, Cable: 10 to Cable: insulated copper or
100 mm (0.3 to 4 in.) aluminum, lead sheath, coaxial
Buried 12 to 100 mm Insulated copper or 1.2 m (to 4 ft) Along streets and roads, Pedestals, closures, visible connections to aerial plant,
Telephone 0.5to4in) aluminum, coax along rights-of-way telephone company records
Cable
Buried 10 mm (0.3 in.) Insulated copper, or 0.6 m (to 2 ft) Between buildings and Pedestals, service entrances on buildings, telephone company
Wire aluminum cables records
Cable TV Cable 1.3 cm (0.5 in.)) Insulated copper, or 0.5m (to 2 i) Between buildings and Service entrance on buildings, visible connection to

aluminum

cables

distribution, cable TV company records

Source: APWA Subsurface Utility Facilities Detection Techniques and Detection Devices.



PRE-DESIGN TECHNIQUES

The procedure believed to offer the greatest
promise for cost avoidance and conflict resolution
is the effective use of predesign conferences.
These meetings are held between the highway
designer and utility representatives. During
these meetings, the utilities learn about the type
and extent of the roadway project and the
probable time period for its comstruction. The
highway designer learns about existing utilities

and special conditions or needs of the utilities.
Site visits can also be part of the predesign
meeting, yielding further opportunities to save
money and time for utility firms (and the
highway agency).

In especially difficult circumstances, the SHA
may establish priority of location for utility
facilities. This control may be necessary if
several utilities are competing for the same
prime location within the ROW, or if space is
severely limited.

GENERAL LOCATIONS FOR UTILITIES

The AASHTO Guide for Accommodating Utilities
Within Highway Right-of-Way suggests several
general criteria for the location and alignment of
utilities. For instance, utility lines should be
located to minimize the need for later adjust-
ment if future highway improvements are made.
They should also be located so that they can be
serviced with minimum interference to highway
traffic.

Utilities installed longitudinally along the
ROW should have a uniform alignment as near
as practicable to the ROW line. This maximizes
the clear recovery area, provides a safe
environment for traffic operations, and allows
room for future highway improvements or
additional utility installations. Where utility
lines cross the ROW, the angle of the crossing is
controlled by the highway alignment and should
be based on economic considerations of the
practical alternatives. SHA’s often call for
crossings to be perpendicular to the highway
alignment where practicable.

Utility alignment (both horizontal and
vertical) should conform to the applicable clear
recovery criteria for the type of highway system
and to other conditions for the particular section
of highway under consideration. Above-ground
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utility facilities are subject to lateral clearance
and other clear zone criteria, as will be outlined
in greater detail in Chapter 9 — Safety.

AASHTO indicates that in all cases, full
consideration should be given to measures
reflecting sound engineering principles and
economic factors that are also necessary to pre-
serve and protect hichway safety, maintenance
efficiency, integrity, and visual quality.

On urban streets with closely abutting
improvements, especially in older built up areas,
the location of a utility installation is often a
special case. When this occurs, the type and
location of installation must be resolved in a
manner consistent with the prevailing conditions
and limitations.

PREFERRED UTILITY POLE LOCATIONS

Some pole locations are more likely to be
involved in traffic accidents than others. Ivey
and Mak of the Texas Transportation Institute
discussed such locations in their paper, Recom-
mended Guidelines for New Utility Construction,
presented at the 1991 Annual Meeting of the
Transportation Research Board.



Curves

Poles on the outside of curves have higher
exposure to vehicle impact, especially true where
the curve follows a long straight section of road,
or where it is sharper than previous curves.
When this occurs, consideration should be given
to placing the pole line on the inside rather than
on the outside of the curve. If the curve radius
is less than 600 m (1,700 feet) it may be
necessary to place strain poles on the outside of
the curve to brace the line. If so, the strain pole
should be of breakaway design. Breakaway
design should not be used if it will collapse in an
area that poses a hazard to traffic after being
struck. An alternative is to use compression
struts, sometimes called push braces or stub
poles, instead of breakaway strain poles or down
guy wires.

Lane Drops and Roadway Narrowing

Where a roadway narrows or where the outside
lane of a multilane roadway ends, inattentive
drivers are more likely to run off of the road. It
is better not to place poles down stream from
such narrowing or lane drops. If they must be
placed in these locations, breakaway poles,
protection with barriers or crash cushions, or
reflective markers on the poles should be
considered.

Traffic Islands

Because traffic islands are adjacent to the
roadway and drivers are constantly performing
turning maneuvers around them, placement of
poles on traffic islands should be strongly
discouraged. Where poles must be placed on
these islands, it is better if they are limited to
large islands, and marked with reflective signs
or other high visibility material. Where there is

a strong probability of collisions, consideration
might also be given to using crash cushions to
protect vehicles.

Medians

Placement of poles on a median should be strong-
ly discouraged, unless the median is so wide that
a normal clear recovery area can be provided on
both sides of the pole, or unless a barrier is used
to protect vehicles from striking it.

Placing Poles Behind Other Structures

Where guardrails, bridge rails, crash cushions,
retaining walls, large ditches or other structures
exist, consideration should be given to placing
the poles behind them. This placement will
protect vehicles from hitting them, and
construction in these locations is often at little
additional cost to placement closer to the
roadway.

Traffic Conflicts

Areas where there are high numbers of traffic
conflicts are more likely to be involved in
accidents. For example, a heavy urban right-
turn movement involving large vehicles may find
these vehicles jumping the curb and striking
adjacent poles. Therefore, it is important to use
large radii and appropriate pole setbacks for this
situation.

Another example of traffic conflict involves
the typical intersection in which vehicles
experience right-angle accidents. Two corners of
the intersection will experience higher numbers
of secondary collisions than the other two
corners—a situation illustrated in Figure 4-3. It
is better not to place poles on the two corners
that are most likely to be hit.
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Figure 4-3: Intersection Zones Having Highest Exposure to Secondary Collisions.
Source: Ivey and Mak.

64 Design



PREFERENCE IN LOCATION FOR GRAVITY
FLOW FACILITIES

SHA’s often give preference in location to
sanitary sewers, storm sewers, and other gravity
flow lines. They must lie in straight lines
between designated terminal points (e.g., man-
holes, inlets). The middle of the line cannot be
moved to allow room for another utility without
moving the entire line. In crowded ROW, this
can sometimes cause problems. It is not unusual
for the SHA to first assign a location to the

gravity flow pipe and then allow other utilities
to occupy locations in the remaining ROW.
There are also instances for which it is not
possible to change the elevation of the end of a
pipe. The volume and velocity of flow in a
gravity line are dependent on pipe size and
slope. Moving one of the pipe termini causes a
change in the pipe slope and consequently
changes the velocity, which may cause the
velocity to exceed maximum or minimum limits.
Gravity flow pipes are often sensitive to slope
and even minor changes may not be possible.

RESOLVING CONFLICTS

The best time to identify and address potential
conflicts is during the design phase. Time and
money can be saved if a project can be
reasonably redesigned, either horizontally or
vertically, to eliminate a direct conflict or
potentially hazardous situation resulting from
the close proximity of utilities to highway
structures. The Florida DOT has identified
several typical points of conflict and some
suggested solutions that may be applied during
design. These conflicts include, but are not
limited to, those in the next few paragraphs.

Bridges

If bridges are involved in the project, review the
structural plans and check substructure details
to identify possible conflicts with utilities. For
utilities close to structures, locations should be
confirmed through a field survey. Mark pile
locations. If retaining walls require piles, make
necessary adjustments to avoid damage to
underground or overhead utilities.

Roadway Excavation and Muck Removal

Determine which options are going to be used on
the project prior to construction and how the
base and subbase of the roadway will impact the
utilities. Check the soil survey.

Paving

Adjust boxes and utility access covers to the
final grade.

Signalization

Cross check signalization plans with roadway
plans for buried facilities and overhead line

clearance. Locate the service point and show it
on the plan.
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Lighting
Place poles to clear all other utilities. Review

service points and maintenance requirements for
possible conflicts.

Signing

Check utility alignments so that pole clearance
is satisfactory.

These are a few examples of possible conflict
areas that may be identified and resolved prior
to construction through design reviews by the
highway agency, preconstruction conferences,
close coordination between the highway agency
and utilities, and other activities that promote
good communication.

SUBSURFACE UTILITY ENGINEERING

Subsurface Utility Engineering (SUE) is a
relatively new discipline that provides accurate
information on the location of underground
utility facilities. Typically, it is used during the
early development of a highway project so that
cost-effective design decisions can be made.
Savings can be substantial, and it is fast
becoming good practice during the preliminary
engineering phase of projects where utility
conflicts are likely to occur. SUE has three
major components:

(1)  Designating. Utilizing surface tech-
niques, including electromagnetics
and sonics, the existence and
approximate horizontal location of
underground utility facilities 1is
determined.

(2) Locating. Test holes are dug using
vacuum excavation or comparable
non-destructive equipment at criti-
cal points along a subsurface
utility’s path, exposing underground
utility lines and allowing precise
measurements of the depth and
horizontal position to be made.

(3) Data Management. Data manage-
ment is the process by which
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designating and locating
information are surveyed and
entered into state-of-the-art
data management systems,
such as the Computer-Aided
Design and Drafting (CADD).
Utilizing this information, a
design engineer can examine
the feasibility of project
options and plan ahead to
eliminate conflicts. The final
result will be a set of plans
containing accurate locations
of underground utilities.

SUE benefits both highway agencies and utilities
by providing big cost and time savings. For
example:

* SUE benefits highway agencies by
significantly reducing delays and
subsequent contractor claims caused by
unexpected conflicts with utilities
during construction. Such conflicts
have virtually been eliminated where
SUE is routinely used because the
exact location of utilities is known and
accurately shown on the construction
plans.



e SUE benefits utilities by significantly
reducing required and costly reloca-
tions necessitated by highway con-
struction projects. Accurate utility
information is available to highway
designers early enough in the develop-
ment of a project to design around
many potential conflicts. Also, fewer
utility relocations means fewer delays
in beginning construction while waiting
for the utility work to get out of the
way.

The Virginia DOT has been using SUE since
1984. They have found that adjustments to
utility facilities can be eliminated or decreased
by making minor adjustments to the design
elements of a highway facility, thus significantly
reducing the cost of utility relocations on a
project. These minor adjustments typically
involve storm sewer or drainage facilities.

On a major highway project in Richmond, the
VDOT avoided almost 80 percent of the utility

relocations that would have been required had
the SUE information not been available, and in
doing so realized a savings of almost $7 for every
$1 spent on SUE. Statewide, SUE has helped
the VDOT reduce the time needed to design
highways from 5 years to 4 years, a 20 percent
reduction in time.

In addition to Virginia, State highway
agencies in Pennsylvania, Delaware, North
Carolina, Arizona, Maryland, Utah, and Rhode
Island routinely pay for SUE services on projects
where unexpected underground utility conflicts
are anticipated. Local highway agencies and
some utilities (e.g., city and county highway
agencies in Phoenix and utility companies in
Georgia, just to name a few) routinely pay for
SUE services. Other highway agencies and
utilities are moving in this direction.

The FHWA hopes at least 50 percent of the
States will be using SUE routinely by 1998.
They believe the routine use of SUE in all States
will result in nationwide savings of $100 million
per year. '

ATTACHMENTS TO STRUCTURES

It is sometimes cost effective for a utility to
attach its lines to a structure to cross a body of
water, a canyon or a freeway. It may be quite
expensive for the utility to place its facilities
anywhere except on a highway bridge. Another
type of attachment to a structure occurs when a
utility sometimes receives permission to place its
lines inside existing culverts under the roadway.

Highway agencies have varying policies
regarding attachments to structures. Some
SHA’s discourage the practice because of the
negative aspects of some attachments. For
example, a large diameter water main can be
quite heavy and can produce large dead loads on
a bridge structure. Some types of bridges do not

have suitable locations to attach utility lines, or
the best places for attachment may interfere
with bridge inspection and maintenance activi-
ties. Other aspects of utility attachments also
have potentially negative effects.

With careful planning, many of the negative
aspects can be minimized. For example, a bridge
can be designed with extra structural capacity,
and specific locations can be assigned for utility
attachments. Figure 4-4 was taken from the
Kansas Department of Transportation Utility
Accommodation Policy 1990 to illustrate loca-
tions and procedures for attaching utilities to
bridges. Another state provides a “utility
tunnel” on long span structures. The utilities
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pay for the use of the bridge to offset any
additional cost of the structure.

SHA policies toward attachment to structures
are summarized in Table 4-3. This information
was obtained by the International Right-of-Way
Association during a 1992 survey. The table
shows that virtually all SHA’s allow attachment
of water and communication facilities. Seven
States prohibit any type of electrical utility
attachment, and three States prohibit any type

of gas utility attachment. Those States that do
allow attachment usually control it through the
permit process. There is often some sort of
restriction as to location, maximum voltage,
maximum pressure, type of attachment, or other
provision. Table 4-3 indicates that 18 SHA’s
have prominent restrictions for maximum
voltage or maximum pressure for utilities
attached to a structure.

ENCASEMENT

The SHA’s are not unified in their policies
toward encasement of utility lines under the
highway. About one-third of the states require
encasement of all types of line crossings, while
two-thirds allow crossings without encasement
under certain conditions.

SHA’s that require encasement do so for a
variety of reasons. The most common reason is
so that the roadway does not have to be
excavated for repair or replacement of the
pipeline. If a leak develops, the line is simply
removed from the casing and a new line put in
its place. Other reasons are to ensure the
structural integrity of the roadbed and pipeline,
and to remove any leaking fluids and gases from
the vicinity of the pipeline.

There are also reasons why encasements may
not be necessary. The most prominent is that
the encasement makes it more difficult to protect
the pipeline from corrosion; that is, cathodic
protection may be lost if the pipeline touches the
casing. Instances of devastating pipeline
explosions have been traced to loss of cathodic
protection in an encased crossing. A second
reason to allow crossings without encasement is
that procedures have been developed to ensure
adequate wall strength in the pipeline to handle
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the additional stresses produced by the roadbed
and traffic impact, while maintaining a high
factor of safety.

The Gas Research Institute Topical Report
Guidelines for Pipelines Crossing Highways
outlines provisions to ensure public safety.
These include investigation of pipe wall
thickness, pipe circumferential stress resulting
from internal pressure and circumferential stress
from earth load, external live-load including
impact factor, cyclic circumferential stress,
effective stress, wall fatigue, and other factors.
These procedures provide additional pipe wall
thickness to produce a factor of safety equivalent
to encasement.

Alternate methods are sometimes adopted
instead of encasement. These include deep
burial, concrete barrier slab, heavy wall
thickness pipe, slip boring, and open ditch/
concrete slurry.

The AASHTO Guide for Accommodating
Utilities Within Highway Right-of-Way devotes
several pages to a description of encasement and
allied mechanical protection. The discussion
includes reasons for casings, installation tech-
niques, drainage and venting, and similar topics.
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Table 4-3. SHA restrictions for utility attachments to structures.

Type Utility Attachment

Water attachment not allowed
Communication attachment not allowed
Electrical attachment not allowed

Gas attachment not allowed

Other utility attachment not allowed
Limits placed on pressure or voltage

Number of States

00 N CO =] = =

Example Provisions
Each SHA and local government develops its

own provisions for encasement of utilities under
the ROW. The following example provisions
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were taken from the Kansas Department of
Transportation Utility Accommodation Policy
1990. They illustrate many of the treatments
typically found in SHA utility manuals.



A. GENERAL
1. Casings are oversized load bearing conduits or ducts through which a utility is inserted:

a. To protect the roadway from damage and to provide for repair, removal and replacement
of the utility without interference to highway traffic.

b. To protect the carrier pipe from external loads or shock, either during or after
construction of the highway.

¢. To convey leaking fluids or gases away from the area directly beneath the traveled way
to a point of venting at or near the right-of-way line.

d. The casing shall include necessary appurtenances, such as vent, drains, and markers.
Casing pipe shall be sealed at both ends with a suitable material to prevent water or debris from
entering the annular space between the casing and the carrier, in accordance with pipeline
industry standards.

2. Utility lines crossing highway rights-of-way will, in general, require casing from right-of-way
line to right-of-way line, In certain instances, minimum casing may be allowed, requiring encasing
from toe of backslope to toe of backslope in ditch sections and from toe of fill slope to toe of fill
slope in fill sections.

3. .Utility lines installed parallel to highway right-of-way require casing at certain locations.
Such locations include, but are not limited to, crossings of sideroads and major entrances.

B. CASED LINES (AND WAIVER OF CASING)

1. Underground electric service lines must be placed in conduit or ducts from right-of-way line
to right-of-way line and must be clearly marked by the owner at the outer limits of the right-of-
way.

2. Lines carrying high pressure natural gas, liquid petroleum products, ammonia, chorine, or
other hazardous or corrosive products need not be cased provided they are:

a. Welded steel pipelines

b. Cathodically protected

¢. Coated in accordance with accepted industry standards

d. Meet requirements of the Pipeline Safety Regulations—Code of Federal Regulations, Title
49—Transportation (Part 191 and 192 Natural Gas) or (Part 195 Liquid Petroleum Gas) with

respect to wall thickness.

e. Designed for operating stress levels in accordance with Federal Pipeline Safety
Regulations '

3. When a waiver of casing is requested the utility company will provide, as a part of the
permit, a statement of certification that their pipeline will comply with the conditions and
provisions contained in items (a) through (e) in Section B-2 above.

Design 71



4. Gas pipelines not meeting conditions and provisions (a) through (e) above must be cased
within the right-of-way limits and shall be vented and marked at the outer right-of-way limits.
The markers shall give the name and address of the owner and a phone number to contact in case
of an emergency.

5. Sanitary sewer lines must be encased from right-of-way line to right-of-way line, except that
gravity flow lines placed prior to highway construction, properly bedded, and constructed of heavy
duty cast or ductile iron pipe with suitable mechanical joints and seals may remain in place.

6. Water lines must be cased, from toe to toe of backslope in ditch sections or toe to toe of fill
slope in fill sections. Venting and sealing of casement is not required. Casement is not required
provided:

a. Such line is placed prior to highway construction utilizing extra strength cast iron or
ductile iron pipe with mechanical joints and seals, and is properly bedded. The extra strength
pipe is to be used from right-of-way line to right-of-way line

b. Any copper, steel, or plastic water line has an inside diameter of two inches or less

7. All plastic pipe with inside diameter greater than two inches must be cased from right-of-
way line to right-of-way line and meet minimum ASTM specifications and all applicable laws and
codes. In certain instances, minimum casing may be allowed requiring encasing from toe of
backslope to toe of backslope in ditch sections and from toe of fill slope to toe of fill slope in fill
sections.

C. UNCASED LINES
1. The following type utility lines will not require casement:

a. Natural gas distribution and service lines with maximum pressure of thirty pounds per
square inch (PSI) of copper, steel or plastic which have an inside diameter of two inches or less.
Such lines are to be protected and installed in accordance with industry requirements and
standards. The permit is to include a statement of certification that such standards will be met

b. Direct buried telephone and communications cable

c. Welded steel lines which are coated and cathodically protected and meet other
requirements noted in previous Section IV-B-2

d. Water lines of two inches or less inside diameter of copper, steel, or plastic

2. Uncased utility installations, which by reason of shallow depth or location make them
vulnerable to damage from highway construction or maintenance operations, should be protected
with suitable bridging, concrete slabs or other appropriate measures

3. Where it is acceptable to both the utility company and the KDOT, underground utility
installations not listed in this section may be installed without protective casing. These will be
determined on an individual basis and limited to:

a. Open trenched construction
b. Small bores
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JOINT USE

AASHTO, NESC, and ASCE all have
publications calling for joint wuse and
construction. They stress that it is better to
have pole lines on one side of the road than on
both sides, and it is desirable for all utilities’
lines to be strung on the same set of poles. This
reduces the number of poles in the ROW,
provides a safer roadside, and minimizes the

number of utilities that might have to be moved
during subsequent roadway widening projects.
The same considerations apply to
underground conduit and in some instances to
trenching. Where joint use practices are
adopted, they require extended coordination
among and between utilities and the highway

agency.

DESIGN OF TRAFFIC CONTROL PLANS

Traffic control plans (TCP’s) are becoming
increasingly important in highway and utility
work. Construction, rehabilitation, maintenance,
inspection, and other activities are carried out on
or near the highway under active traffic
conditions. In urban areas there are usually
large volumes of traffic. Interrupting traffic or
requiring detours may be very difficult because
of high traffic volumes. Under these conditions,
any interference with traffic may increase the
opportunity for accidents. Thus, it is important
to have a good design for the TCP.

In rural areas, there is usually less traffic,
but the vehicles are moving at higher speeds so
the drivers require longer warning times and
more distance to maneuver. When collisions do
occur, they result in higher severities. This also
makes it important to have a good design for the
TCP.

The authoritative document for design of
TCP’s is the Manual on Uniform Traffic Control
Devices (MUTCD). One of the specific state-
ments in the MUTCD requires that TCP's be
prepared and used for highway/utility activities.

Chapter 10 of this Guide contains information
on the application of TCP's in highway/utility
construction. The reader is referred to that

chapter for greater detail. The topic is covered
briefly in this chapter because TCP’s should be
included in the normal highway and utility
design processes.

Standard TCP’s are encouraged. It is very
helpful if a utility firm develops several standard
TCP’s that cover many of their routine,
repetitive operations. For example, one TCP
could cover a utility vehicle stopped on the
roadway shoulder while employees work on an
adjacent utility pole. Another could be developed
for work in an open manhole in the pavement.
Others could be developed for other situations.
Having standard TCP’s (which have been
preapproved by the SHA) decreases the time
associated with permit approval, makes training
of employees easier, and encourages fuller
understanding and use of the principles of traffic
control.

Many utility firms and highway agencies
have developed pocket size guides that cover
traffic control plans and highway work zones.
These may be kept on the job site by supervisors
and managers for handy reference.

In addition, some utilities have developed
comprehensive manuals for work zone traffic
control. The Atlantic Electric Company, a New
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Jersey utility, published a laminated loose-leaf
guide and made it available to all their crews.
The Wisconsin Electric Power Company has
developed a comprehensive manual that provides

detailed work zone information for three types of
employees: administrative, engineering, and
construction personnel. The contents of the
Wisconsin manuals are outlined in Table 4-4.

SCENIC ENHANCEMENT

Utility facilities can substantially alter the
scenic quality, aesthetic appearance, and view of
the highway roadside. For this reason, highway
agencies frequently apply special controls.
SHA’s typically base their controls on Federal
policy. New utility installations are not
allowed on highway ROW acquired or improved
with Federal highway funds if they are located
in (or adjacent to) areas of natural beauty or
scenic enhancement. This includes public and
recreation lands, wildlife and aquatic refuges,
historic areas as described in 23 U.S.C. 138,
scenic strips, overlooks, rest areas, and
landscaped areas.

Under Federal policy, new underground or
aerial installations may be allowed only when
they do not require extensive removal or

alteration of trees or terrain features visible to
the highway user, or when they do not impair
the aesthetic quality of the lands through which
the roadway travels.

New aerial installations are not allowed at
locations where there are feasible and prudent
alternatives. When there is no such alternative,
they are allowed, but only when extreme
conditions exist, such as unusual difficulty or
expense; underground placement is not feasible;
or suitable locations, designs, and materials are
used that give greatest weight to aesthetic
qualities of the area.

If utilities desire to place their facilities in
areas of scenic enhancement, they must demon-
strate that extreme conditions exist to justify
their installation.

OTHER SPECIAL TOPICS

ENDANGERED OR THREATENED SPECIES

Both highway and utility agencies must
cooperate with the U.S. Fish and Wildlife
Service to minimize vegetative management
impacts for endangered or threatened wildlife or
plants.

WILD FLOWER PRESERVATION
Many SHA’s and local highway agencies now

have programs designed to encourage native
wildflower growth in the ROW and enhance the
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aesthetic quality of the roadside.  These
programs involve special plantings, delayed
mowings, and limits on chemical herbicide
treatments. At the same time, there are loca-
tions where these flowers must be considered a
weed, especially where agricultural row crops
are adjacent to the ROW. In this case the
wildflowers may have to be controlled so that
they do not compete with crops for the farmer’s
fertilizer.

Utilities are expected to comply with the
highway agency’s policies for the treatment and
protection of wildflowers. Care should be exer-
cised in digging and herbicide application, and if



Table 4-4. Utility Traffic Control Practices Manual.

General

The Utility Traffic Control Practices Manual is divided into
the following three Practices:

e Administrative Practice
* Engineering Practice
* Construction Practice

All construction or engineering work activity within a
freeway right-of-way generally requires a State utility
permit.

Municipalities or highway agencies may require that
Traffic Control Plans (TCP’s) be included as part of the
permit application.
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affect the free flow of traffic.

Some highway agencies require permits for any traffic
control that include TCP’s. Emergency repairs may begin
in advance of obtaining a permit. If a permit would
ordinarily be required, it shall be requested as soon as
practical. Some highway agencies require telephone notice
that emergency repairs are underway.

Administrative Practice

The Administrative Practice portion of the manual is
intended for use in utility Headquarters’ offices.

The following documents are provided:

* Training Guide. This document is intended for those
who must occasionally train new employees or
contractors in work zone traffic control requirements.

It is based on Part VI of the Manual on Uniform Traffic
Control Devices (MUTCD), the national standard on
which all requirements for work zone traffic control
must be based.

e Purchase Guides. This document provides guidance for
ordering approved devices and a general knowledge
about the devices that a signing contractor is expected
to know about and provide. It lists traffic control
devices that should be available through utility
company storerooms (i.e., stock devices). It also lists
traffic control devices that usually are not stocked by
utility companies (i.e., non-stock devices). If required
for a unique TCP or utility permit, non-stock items
should be provided, placed, maintained, and removed
by a signing contractor.

e Signing Contractor Specifications (i.e., typical
specifications for a signing contractor). This document
consists of a specification to be included in every
contract with a signing contractor for temporary traffic
control, including signing, barricading, and flagging.

Engineering Practice

The Engineering Practice portion of the manual provides
work zone traffic control guidance for engineering activities
and for utility construction activities. Engineering
activities within streets or highways may require traffic
warning or temporary traffic control. Where unique or
more complicated traffic control is involved at a utility
work site, development of a unique TCP may be
appropriate or required.

The following documents are provided:

e Traffic Warning. This document includes the minimum
requirements for traffic warning to be used in the
performance of utility work in or near the travel lanes,
usually by a lone employee, when the work does not
involve closing a travel lane on a heavily traveled
highway or arterial street. All work where traffic
warning applies should take place outside the roadway.
Work on or beyond the shoulder does not usually affect
the free flow of traffic, but some warning is required.
Survey type activities should be performed without
interfering with traffic. If a travel lane must be closed,
temporary traffic control comes into play.

e Temporary Traffic Control. This document is based on
the MUTCD. It provides typical TCP’s for use in
situations where the free flow of traffic is affected by
utility work.

¢ Traffic Control Planning. This document contains the
requirements and guidelines for work zone traffic
control whenever utility work will or could affect the
free flow of traffic or whenever utility work occurs
along, within, or across any street, highway, or road. It
includes several TCP’s for typical situations where the
flow of traffic could be affected.

Construction Practice

The Construction Practice portion of the manual provides

work zone traffic control guidance for utility construction
activities.

The following documents are provided:

¢ Traffic Control Planning. This document is based on
the MUTCD. It contains the requirements and
guidelines for traffic control whenever utility work will
or could affect the free flow of traffic or whenever
utility work occurs along, within, or across any street,
highway, or road. It includes several TCP’s which
should fit most situations where the flow of traffic
could be affected.

¢ Temporary Traffic Control. This document is based on
the MUTCD. It contains TCP’s to be used when utility
work affects the free flow of traffic.

Source: Wisconsin Electric Power Company.
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there is doubt about a particular plant, the high-
way agency should be contacted.

WETLANDS

The installation of lines or conduits on highway
ROW of Federal-aid or direct Federal highway

projects to drain adjacent wetlands on highway
ROW is prohibited. This practice is inconsistent
with Federal Executive Order 11990, Protection
of Wetlands. '

EXAMPLE UTILITY DESIGN CRITERIA

Although it is not possible to present detailed
criteria for all types of utilities in this Guide, the
design criteria and practices of two industries
(communications and gas distribution) are
discussed in the next several pages as
illustrations of current practice. These
discussions are based on information provided

through the courtesy of BellSouth
Telecommunications and Atlanta Gas Light
Company. The reader is cautioned to remember
that although these materials are illustrative of
current practice, many parts have been
specialized to fit the specific needs of BellSouth
and Atlanta Gas Light Company.

TELECOMMUNICATIONS DESIGN

The operating purpose of a telephone company
(other than to be profitable for its shareholders)
is to provide a transmission signal to single-line
residential customers and to multi-user busi-
nesses. It is no longer only a standard tele-
phone. The customer must be connected to the
central office via metallic cable (twisted pair of
copper wires), fiber optic cable (hair-thin glass
fiber), or some combination through the use of
electronics. The transmission signal originates
in the central office, which contains the
switching equipment to connect one call to
another. All types of outside facility cable are
physically terminated at this office.

OUTSIDE FACILITIES

Outside facilities are all telephone equipment
placed outside the central office building to serve
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a customer or to connect one central office to
another. They consist of a wide range of
equipment types and sizes. Typical components
include conduit, manholes, cable, pole lines, and
other equipment associated with these items. A
conceptual illustration of typical telephone
facilities is shown in Figure 4-5.

LINE FACILITIES

Unlike utilities that are limited to primarily
aerial or strictly underground facilities, telecom-
munications facilities can be installed on a pole
line, placed in an underground conduit run, or
directly buried. Existing physical conditions
often determine which type of placement is
appropriate for new installations or relocations
of existing facilities.
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Figure 4-5. Typical Telephone Facilities.

Source: BellSouth

The types and locations of telecommunication
lines are governed by the engineering guidelines
developed by individual telephone companies,
within the provisions of the NESC, SHA utility
manuals, and other controlling documents.
Economic feasibility is a second important factor
to consider in determining the type of
installation. More on this topic will be provided
later in this chapter.

A third factor is safety. The clear roadside
concept has become increasingly important, and
telecommunication lines must be installed with
the clear zone in mind. This requirement
provides a reasonable margin of safety for the
motoring public, telecommunications workers,
and the employees of other utilities.

UNDERGROUND CONDUIT

In general the installation of telephone facilities
in conduit is a more costly method of placement
but may be needed for extra protection of its

value or function, or if route congestion dictates.
By the same token, if a conduit run exists along
a route and contains vacant ducts, it is better to
use this underground investment for new
installations—rather than adding a pole line.
New conduit construction has declined as a
result of the introduction of fiber technology.
However, joint construction with power
companies is still a good choice, provided that
clearance and separation requirements can be
met. '

Most urban areas prefer placement of
telephone facilities in wunderground conduit
because of safety factors and congestion of the
ROW. The initial installation of conduit may be
more expensive and time consuming but
generally evens out expenditures and delays over
time.

Underground conduit constitutes a major
investment and must be designed for long and
efficient life. Because of the investment and the
subsequent placement of cables, the conduit
location must be planned as permanent.
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Careful consideration must be given to the
placement of conduit on public ROW, since it is

extremely costly and cumbersome to relocate. It

is in the best interest of the industry to place
this type of facility at the very back of the ROW
or even outside the ROW to avoid relocation or
“entombment” of the investment. Given the
nature of progress, even the most wisely placed
telecommunications facilities may, in all
likelihood, eventually be relocated for highway
improvements.

Conduit route can be classified in two basic
groups: new routes where no conduit exists at
present, and existing routes where conduit exists
and is to be reinforced, extended, or both.
Various materials have been used in the
construction of conduit systems. Clay, C-transite
asbestos fiber cement, and pine conduit were
used in the past. Currently, 100 mm (4 in) C
plastic PVC and C polypropylene single-bore
conduit are used in single or multiduct
construction.

Sizing

The initial factor that influences the size of a
conduit structure is the fundamental route
planning for conduit relief and extension.
Additional factors influencing the number of
ducts are local exchange and long distance pair
requirements (existing demand and projected
growth—20 to 50-year forecast) and transfers,
cable wire gauge-size requirements, projected
construction costs for future conduit, and timing
of future conduit relief.

Urban distribution cables are sized for
ultimate requirements (for the expected service
life of the facilities being placed). This is based
on a minimum of two lines per living unit.
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Cost Factors

Each conduit route is a unique and separate
design. Common factors that contribute to the
cost of conduit construction are

(1) Engineering;

(2) Material (including transportation);

(3) Digging conditions (type surface,
subsurface congestion—hand
digging or relocation of other
structures, soil makeup, shoring
requirements, and street opening
restrictions—length of trench or
work hours);

(4) TUse of concrete encasement,
reinforcing concrete slabs or select
backfill;

(5) Trench width and depth;

(6) Spoil removal;

(7) Manholes; and

(8) Work operation inspection.

Manholes

Manholes provide space in the conduit system
for joining main cable sections, splicing
subsidiary cables, splicing in stub cables, and
installing items of equipment that are necessary
for the efficient operation and maintenance of
the cable plant. All utility access locations
should provide suitable space for installation of
the cables and associated equipment, and
additional space for a person to work.

Manbholes facilitate the installation of main
and subsidiary cables. For economy, conduit
section lengths are as long as practical to take
advantage of the maximum lengths of cable that
can be placed on a cable reel. Manholes should



be strong enough to support the heaviest
anticipated traffic loads and to withstand the
hydrostatic loads of subsurface soil conditions.

Manhole Locations

Manholes should be located to provide a safe
working area and a suitable location for placing,
splicing, and maintaining cables and associated
equipment. Associated work should not jeopar-
dize vehicular or pedestrian traffic flows.
Safety is a prime consideration, and work
locations are selected to avoid or minimize
hazardous situations. Advance consideration
must be given to the protection of telephone
company personnel and the general public by
locating manholes where traffic control can be
provided when the manhole is open. Space must
be provided for cable trailers, pulling trucks, and
other equipment for placing underground cable.
During the early stages of conduit planning, it is
a good idea to visit the highway agency to obtain
locations of planned future highways so future
access can be designed in through the selection
of good locations for manholes.

Section Lengths

The lengths of conduit sections vary, influenced
by the following considerations:

(1) frequency and location of subsidiary
ducts, branch cables, and so forth;

(2) location of load coils, build-out
capacitors, and carrier equipment;

(3) subsurface obstructions located
along the conduit route;

(4) intersections of conduit routes;

(5) need for intermediate manholes due
to excessive cable-pulling tensions—
studies have shown the feasibility
under proper conditions of pulling

full-sized plastic sheath
cables for distances up to 540
m (1750 feet);

(6) need for splicing manholes based on
the maximum available reel length
of cable; and

(7)  safe manhole environment.

CROSSINGS—GENERAL

Steel casing pipe provides an effective housing
for underground conduit and is recommended for
railway and highway crossings since it can be
installed without interference to traffic. Pipe
specifications are determined by AASHTO and
the American Railway Engineering Association
(AREA).

Bridge Crossings

Make bridge crossings as aesthetically pleasing
as possible. Conduit may be embedded in the
bridge deck, located in a void in the bridge
structure, suspended under the bridge deck, or
attached to a structural member (using steel
hangers for support).

Make sure conduit will not be damaged by
normal bridge use, vandalism, or bridge traffic.
For bridges over navigable waterways, the
supporting structure should not project below
flood level. Design of conduit assembly and
associated support structure should be consistent
with AASHTO specifications.

Highway Crossings

Crossings of interstate and express highways
and many major arterial highways are placed in
steel casing pipe. Cased crossings should span
the entire roadway, cross section and embank-
ment, as shown in Figure 4-6. It should be
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below the base, subbase, and compacted earth
under the roadway. The casing should have at
least 1 m (3 ft) of cover in nonpaved areas, and
0.6 m (2 ft) of cover under a paved gutter or
ditch. Extra depth is needed in areas where
surface activity or subsequent construction can
impact the casing. The clearance between the
telephone plant and any highway structure
should permit access to and maintenance of the
telephone plant without interfering with traffic
flow. Casings should be avoided in deep cuts,
near bridge footings or retaining walls, and in
wet or rocky terrain.

Railroad Crossings

Crossings under mainline railway tracks must
normally be cased. A typical crossing is shown
in Figure 4-7. Whether or not casing is required
is determined during the early stages of
planning a railroad crossing. Crossings should
never be at an angle of less than 45 degrees to
the track. They should extend the full width of
the present roadbed plus any anticipated
roadbed widening. Also, they should extend at
least 1 m (3 ft) beyond any ditch and a minimum
of 7.7 m (25 ft) béyond the centerline of the
outside track. Crossings are at least 1.7 m (5.5
ft) below the base of the rail for mainline tracks
and 1.4 m (4.5 ft) for other tracks, and a
minimum of 1 m (3 ft) below any ditch or ground
area not directly supporting track.

Separations from Nontelephone Structures

The minimum desirable separations between
nontelephone structures and telephone conduit
or manholes should be as follows:

(1) From telephone conduit—at least 75

mm (3 in) of concrete, 100 mm (4 in)
of brick masonry, or 300 mm
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(12 in) of earth are needed for
separation from light, power,
or other conduits. Other
foreign pipes such as gas,
water, and/or oil mains, need
at least 150 mm (6 in)
clearance when crossing and
300 mm (12 in) when
paralleling.

(2) From telephone manholes—at least
75 mm (3 in) from the outside edge
of a manhole wall or roof are needed
for separation from electric light,
power, or other conduits. Other
foreign pipes such as gas, water,
and/or oil mains, need at least 150
mm (6 in) clearance when crossing
and 300 mm (12 in) when
paralleling.

POLE LINES
Planning

While planning new lines, extensions, or major
reconstructions, representatives of other utilities
and highway departments are consulted. Items
like route selection, ROW use, and pole spacing
are reviewed so plans and methods can be
coordinated, and so that safety, service, and
economy can be promoted.

Unique considerations occur with each type of
telephone line installation. Specifically, for
aerial placement, the engineer must take into
account the type of road design, (e.g., urban or
rural, curb or no curb), the speed limit, the
slope, and the type of ditches, to name a few
considerations. In urban areas, it is usually
recommended that poles be placed behind the
sidewalk or at certain distances behind the curb.
In rural areas most SHA’s require utilities to
follow AASHTO guidelines for pole locations and
clearances.
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Source: BellSouth
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Figure 4-7: Minimum Railroad Crossing Encasement Dimensions.
Source: BellSouth
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Route Selection

In selecting a route, the function of the pole line
is considered in regard to the plant as a whole.
Also considered are the requirements for which
the cable is initially designed, and its adapta-
bility for future use (attachees such as power
and other carriers such as MCI and Sprint).

Right-of-Way

ROW for pole lines may be on public or private
property. Public ROW offers lower first costs.
Private ROW reduces transmission trouble by
eliminating proximity to power circuits. It also
reduces the probability of tree interference and
allows for the complete removal of undergrowth
and trees during construction of the line. It is
comparatively permanent and avoids pressure
for removal of physical plant to improve highway
appearance. However, it has the disadvantage
of increased first cost.

Pole Spacing

The average pole spacing for new lines depends
on:

* the type of overhead construction;

¢ storm loads likely to be experienced;

* mechanical characteristics of the aerial
cable or its supporting strand;

¢ initial costs; and

* desired margins against cable
breakage, service interruptions, and
undue maintenance expenses.

Pole spacing in cable lines is affected by the
desirability of setting poles on property lines, the
need to provide poles at limited intervals to
allow service distribution, and economics. Use of
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relatively long spans reduces the number of
poles, decreases pole hole costs, provides ROW
advantages, has a better appearance, and
reduces cable bowing and sheath troubles at
poles.

Pole Classes

The strength of a pole is indicated by a class
number, with the strongest rated at 1 and the
least strong rated at 10. All poles of the same
class, regardless of length and timber species,
must be able to withstand the same horizontal
load, applied 0.6 m (2 ft) from the top of the
pole. The minimum breaking loads are given in
Table 4-5. These loads are computed with the
assumption that the break would occur at the
ground line.

Markings and Timber Species of Poles and Stubs

Since 1974, poles and stubs have been marked
as indicated in Figure 4-8. Between 1964 and
1974, the markings were the same except that
the AT and AT-R designations were not used.
Prior to 1964, only poles (not stubs) were
marked. The marking codes adopted to indicate
tree species used for poles are shown in Table
4-6.

Wood Preservatives

To obtain satisfactory physical life for pole
timbers, they are given a full-length preservative
treatment. The preservatives are chemicals that
make the timber uninhabitable or unpalatable to
wood-destroying organisms. Preservatives must
be highly toxic to fungi and poison or repel
insects. The most common types of preservatives
used for timber poles are shown in Table 4-7.



Table 4-5. Characteristics of Poles.

" Pole Breaking Load Longest Available Weight of Longest
Class 2 Ft From Top (Lb) Pole (Ft) Pole (Lb)
" 1 4500 125* 10850
“ 2 3700 125* 9510
3 3000 110* 6610
4 2400 80* 3430
5 1900 70* 2400
6 1500 60 1620
7 1200 50 1040
8 (This is not a standard class.)
9 740 30 340
10 370 25 210
Notes:  Weight is for the heaviest species (SP); the lightest species (WC) is 30 to 40 percent lighter.
*The longest JP, LP, or NP pole is 60 feet.

|[ 1m=3281t 1kg=22lbs

Source: BellSouth.

Clearance

Clearance requirements for aerial cable apply
under conditions of maximum storm loading and
may occur because of high temperatures or ice
loadings. Clearances detailed in Table 4-8 are
based on specifications of the 1990 edition of the
National Electric Safety Code (NESC, Table
232.1). The NESC is a voluntary standard.
However, some editions and parts of the Code
have been adopted, with or without changes, by
state and local jurisdictions. If there are
questions about the legal status of the NESC in
any particular state or locality, the authority
having jurisdiction should be contacted.

Joint Use

Experience has shown that safer and more
satisfactory conditions can often be secured if the
power and telephone circuits are carried on the
same pole lines rather than separate poles.
Joint use of poles by power and telephone
companies results in fewer poles and better
appearance of aerial lines. It also conserves pole
timber and is normally more economical for both
classes of utility compared to separate pole lines.

Pole allocation space has been established
when more than one “authorized licensee” is
attached to the same pole. This applies to power
companies, cable TV companies, and other

Design 83



AT* -4—— System Designation

*/ Supplier’s Code or Trademark

Plant Location and Year of Treatment
5/8 T i 0-74 4 a5 Oldtown 1974

Species and Preservative, as Southern
5/8 in. min SPP -— Pine-Penta-Petroleum Solution

Il

535 <a— Size,as Class 5 35-ft Pole

5/8 in. min

|

5 .a—— If Desired, Size May be Shown Thus:
35

*At R for Retreated or Reconditioned Poles

Note Location of Lowest Part of Markings is 10 feet from
Butt, Except:

10-foot Stubs 9-1/2 feet from Butt

55-foot and Longer Poles Since 1964 14-feet From Butt
80-foot and Longer Poles From 1955 to 1964 15 feet From Butt
Poles Purchased and Placed by Other Companies

Species and Preservative, as

Southermn-Pine-Penta-Petroleum
Solution and Year of Treatment,

as 1971
{
1/2 in. min ‘
by 58 in.
1/2 in. min q

Size, as Class 5 35-foot Pole
Outer Edge of Butt

Note The Butt Marking Should be Located with Respect to
Outer Edge of Butt, Approximately as Shown

Markings May Also Be Branded

Figure 4-8. Marking Codes Used on Poles and Stubs.
Source: BellSouth.

Note: 25mm=11n
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Table 4-6. Pole Timber Species.

" wC Western Red Cedar

WP Ponderosa Pine

Il JP Jack Pine

Lodgepole Pine

" NP Red Pine

DF Douglas Fir

|| Sp Southern Pine

WL Western Larch

Source: BellSouth.

alternate access providers. Where poles are to
be jointly used, line requirement information
includes the number of foreign wires and cables
expected during the design period. In addition
to these general line requirements, specific poles
may be required to provide space for the
attachment of terminals, loading pots,
transformers, street lights, and other items.

A standard joint-use pole is a 12.3m (40 ft)
class 5 pole. The pole must be high enough to
permit differences in levels of attachments of
power wires and telephone cables. This prevents
power wires from sagging on the telephone
cables when both are subjected to storm loads.
Space allocation per attachee is shown in Figure
4-9,

BURIED CABLE

Buried cable is both feasible and desirable for
telephone service. It is the method of choice
because it provides durable, trouble-free,
economic, and aesthetically pleasing telephone
facilities. Economic factors such as first costs,
maintenance costs, potential service disruptions,
and service life are considered when evaluating
potential buried cable situations.

Cable Size

The size of buried cables is determined by
analyzing each case. Initial size requirements,

rate of growth, maximum fill, and (in particular)
the ease or difficulty of relief are considered.
Future buried cable relief is important since
greater difficulty will be encountered in placing
and maintaining each succeeding cable.

Cable Route

Selection of the physical location, determination
of the materials to be used, application of
technical design, and layout of the route are
important considerations in the design of buried
facilities. Additional considerations critical to
the route selection include the

(1) location of all other utilities (power,
gas, water, sewerage, drainage, and
cable TV);

(2) costs of placing and maintaining the
cable;

(3) susceptibility to damage (nontele-
phone workmen, induced voltages,
cathodic reactions, and contact with
power); and the

(4) availability or usability of ROW
(rear lot easements; public and
private ROW).

Buried facilities must not be placed on private
property without a legally binding permit or
easement to ensure the right to place and
maintain the telephone facilities. All ROW
(private, public, railroad, waterway, and any
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Table 4-7. Common Timber Pole Preservatives.

Used For
Codes Preservative Treatment Species Type
A Creosote Pentachlorophenol
C Creosote* SP
G Pentachlorophenol in LP Gas (Cellon WP, LP, DF, SP
i Process)
Pentachlorophenol in Petroleum All

S CHEMONITE# or greensalt

Discontinued code

SB Ammoniacal Copper Arsenate All
(ACA-CHEMONITE)

SC | Chromated Copper Arsenate (CCA) Type A Al

" SK CCA Type C All

Note: * Furnished only on specific authorization of ‘ operating company.
# Registered trademark of the J.H. Baxter Company.

Source: BellSouth.

other specialty permits) should be secured and
recorded prior to the release of construction
drawings.

In selecting the locations for above-ground
telephone hardware, the site must be the best
combination of the ideal theoretical location and
the ideal physical location. It must provide a
safe environment for the craftspersons working
at the site at various times and the general
public. Other site selection factors include

(1) keeping public inconvenience to a
minimum;

(2) ensuring access to the facilities;

(3) accommodating the ultimate re-
quirements for telephone facilities;

(4) having legal right to place and
maintain facilities;

(5) minimizing the possibility of

relocation because of public

improvements; and
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(6) minimizing the possibility of
damage from flooding or being hit
by vehicles.

Coordination with developers, highway
engineers, planning commissions, and other
utilities will make builders and subcontractors
aware of cable locations, and help prevent future
conflicting construction activities. Coordination
with developers and local planning authorities in
the early stages of subdivision planning can
establish easements to be indicated on plot plans
as new subdivisions are recorded.

Method of Placement

The most economical and practical methods of
cable installation are trenching and plowing.
Trenching is more desirable in urban and
suburban areas where there are obstacles such



Table 4-8. Minimum Clearance Requirements Under Maximum Sag Conditions.

Crossing Above Clearance (ft) Remarks
Railroad tracks 23.5
Public roads 15.5
Public alleys, non-residential 15.5
driveways, parking lots
Residential driveways 15.5 Service drop wires may be 11.5
ft.
" Walks and lanes (pedestrian) 9.5
Other lands 15.5 Including grazing, orchards,
forest, cultivated land
Waterways Must be shown | In some cases, under the
on plans— jurisdiction of the US Army
consult engineer | Corps of Engineers
Running along:
Public roads in non-rural 15.5
areas
Rural (light traffic) roads
unlikely to have vehicles
passing under the line.
(see note 2)
- Back of obstruction 9.5
- Not back of 13.0
obstruction 155
[ Public alleys

Notes: The required clearances from signs and buildings are not included in this

table.

Unpaved country lanes only. If paved, consider this as an urban even in

rural areas.

The above clearances are minimum; additional factors must be considered
when evaluating the relationship of cable attachment positions on

"joint-use” poles.
1m=328"ft

Source: BellSouth.

as other subsurface utilities and paved road
crossings. Plowing is more desirable in open or
rural areas where there are few obstacles to
interrupt the progress of the plow train.

Joint Buried Construction

With the steady rise in labor costs and the
increased difficulty of finding available space for
placing buried facilities, alternate methods of
placement become feasible. When several
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Figure 4-9. Joint Use Pole Allocations.

Source: BeliSouth.

Note: Im =328 ft, 25 mm = lin

utilities are burying facilities in an area, sharing
the same trench may be appropriate. Joint use
of trenches for buried cable can be both cost
effective and good public relations. It is
considered wherever economic savings (both
initial cost and maintenance) can be realized.

The costs of safety and precautionary
measures needed during construction and
maintenance of the facility must also be
considered. Joint buried construction could be
two-party or three-party (telephone, power, and
cable TV). On joint construction of buried
facilities, the telephone cables are placed with a
minimum vertical separation of 300 mm (12 in)
from power cables. (For those interested in joint
buried construction, an interesting application in
Cincinnati was featured at the First National
Joint Use Conference, in St. Louis, Missouri, in
1992.)

Cable Depth

The type and size of cable determine the depth
at which it is buried. The type of buried cable is
either filled (waterproof compound injected into
all empty space in the cable core) metallic, or

fiber optic (lightguide). The minimum burial
depths are shown in Table 4-9.

There are locations (e.g., ditch and canal
crossings) where it may be necessary to place the
cable at greater depths. In other instances, it
may be impossible or extremely difficult to place
cable at the desired depth because of
obstructions (or the cost of trenching through
rock). When desired depths cannot be attained
because of local conditions or prohibitive costs,
protective coverings may be used to prevent
damage to the cable. Creosote planks, iron
pipes, or single duct conduit may be used to
provide this protection.

Service Connections

The service connection is one of the most costly
portions of a telephone facility. The type of
service connection (buried or aerial) is based on
economics, ease of installation and maintenance.

Terminals (connect points from the supply
cable) are spaced so that the total cost of
providing service (cable facilities plus service
connections) will be minimized. They are also
spaced so that every lot has direct access to
telephone facilities—which would normally
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Table 4-9. Minimum cover for buried cable.

Depth of Cover (in inches)
Facility
Normal Under Ditches Jl

Toll, trunk cable 30 36

Feeder, distribution cable 24 24-36

Service connection 12* 24-36

Fiber optic cable 36 42

* Minimum. Greater depth will reduce risk of trouble due to dig-ups

Source: BellSouth.

require placing a terminal at every other
property line, so that one person’s connections
are not placed across another person’s property.

Cable Markers

Buried cable routes are identified by above-
ground buried cable markers spaced uniformly.
These markers notify the public of the presence
of buried telephone facilities. Buried cable
markers are available in various materials
(concrete, wood, steel, and reinforced fiberglass);
the designer can choose the type that is most
compatible with the environment.

Bonding and Grounding

Buried metallic cables and buried fiber optic
cables which contain a metallic shield or
strength member must be bonded to an effective
ground to protect personnel and telephone
facilities from the effects of lightning, electrical
contact, electrical induction and ground rise
potential. The best source of a low resistance
ground is usually the vertical ground wire of the
power system multigrounded neutral (MGN).

Other typical grounding devices are manholes
and ground rods. If bonding is required, it must
be placed at the following locations:

(1) at the beginning of the cable route;

(2) within 150 m (500 ft) of the end of
the cable route;

(3) at approximately 750 m (2,500 ft)
intervals along the route if a power
system MGN ground is available,
but at least once every 1.6 km (1
mile);

(4) at every point where a telephone
above-ground hardware device
appears on or within 2 m (6 ft) of a
power company pole, pedestal, or
pad that has a multigrounded
neutral;

(5) at every point that a carrier
repeater or terminal apparatus case
is located for metallic cable; at each
line repeater station and remote
terminal location for fiber optic
cable; and

(6) at each splice location for interoffice
and/or digital loop carrier routes for
fiber optic cable.
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STAGING OF WORK

Because of the nature of road improvements it is
sometimes necessary for the telephone engineer
to stage the company’s work with the highway
contractor. For example, certain grading and
filling operations may dictate which sections of
facilities need to be relocated early in the
project. Generally speaking, for relocation of
buried facilities, the “new” cable must be placed
and put into service before the “old” cable can be
abandoned. Moreover, telephone cables are
usually placed at less depth than gas, water, or
sewer facilities, and due to trench congestion
may have to be placed last.

Another example of staging involves the
transfer of joint use poles and the attached

facilities. In most cases the power company that
owns the highest attachment, must transfer
first. If cable TV is a joint user, their facilities
must be transferred next. Finally, the telephone
company can proceed with its relocation, but
only after these two entities have completed
their work. The power company first completes
its transfer (by swinging lines back to the new
poles), then the old poles are topped so that
cable TV can swing its cable, and then the
telephone company does the same. Close
coordination is necessary on joint use relocations.
Many states have established utility location and
coordination committees to handle these
activities.

NATURAL GAS DISTRIBUTION SYSTEM DESIGN

PROPERTIES OF NATURAL GAS

Natural gas is a colorless, odorless, and nontoxic
gas, which is comprised of approximately 97
percent methane. A pungent odorant is added to
natural gas to aid in its detection. The specific
gravity of natural gas is approximately 0.6 that
of air. If not confined, it will rise and dissipate
harmlessly into the air. A natural gas air
mixture becomes explosive if there is between 5
and 15 percent gas in the mixture. This mixture
requires a spark or flame exceeding 593 °C
(1,100 °F) to ignite.

CHARACTERISTICS OF DISTRIBUTION
COMPANIES

Distribution companies serve residences, institu-
tions, businesses, and industries through a sys-
tem of pipes commonly known as mains and ser-
vices. A main is a distribution line that serves
as a common source of supply for more than one
service line. Mains vary in diameter according
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to the existing and expected gas loads. Common
diameters for mains are 50, 100, 150, 200 and
300 mm (2, 4, 6, 8, and 12 in). Generally, gas
mains are located on publicly owned ROW.

A service line is a distribution line that trans-
ports gas from a common source of supply to the
customer’s meter. For residential customers,
typical service line sizes are 12 mm and 15 mm
(/2 in and 5/8 in) nominal diameter. These lines
are usually located on the customer’s property.

PIPE MATERIALS AND
OPERATING PRESSURES

Materials

Typical materials for distribution piping include
polyethylene (plastic) and steel pipe. To help in
locating plastic main after it is installed a tracer
wire is strung along the full length of the main
or service. Although still used in some urban
areas, cast iron systems are no longer installed.



The pipe material selected for any distribu-
tion or service line depends primarily on the
operating pressure of the system. At Atlanta
Gas Light Company, for example, medium
pressure systems operate from 7 to 414 kPa (1 to
60 psig) and high pressure systems typically
operate from 421 to 2,070 Kpa (61 to 300 psig).

Within Atlanta Gas Light Company, the use
of plastic pipe is limited to medium pressure
systems. Steel pipe can be used throughout the
full range of operating pressures. Steel pipe and
its fittings are usually coated with coal tar
enamel or epoxy and must be electrically isolated
to prevent corrosion of the pipe. This isolation is
known as cathodic protection and is accom-
plished by using either a series of anodes or a
rectifier system. Examples of these two methods
are shown in Figure 4-10.

Pressures

Distribution systems are typically designed to
operate at distinct ranges of maximum allowable
operating pressures, such as 414 and 2,070 Kpa
(60 and 300 psig.) A pressure regulating station
controls and maintains the selected operating
pressure of a distribution system. When two
different pressure systems are connected, a
regulator station is installed between the
systems to “feed” and protect the lower pressure
system A below-ground installation in a
prefabricated pit is preferred where ground
conditions permit. Relief valves are installed to
prevent the lower pressure system from exceed-
ing its maximum allowable operating pressure.

INSTALLATION OF NATURAL GAS
FACILITIES

All installations must comply with the Minimum
Federal Safety Standards, Title 49 CFR, Part
192, as well as the responsible company’s

procedures and guidelines. State laws and
regulations also influence the company’s
operating policies.

Location and Depth of Cover

Mains are generally aligned parallel to the
alignment of the highway. In Georgia, they are
typically placed within the outside 1.5 m (5 ft) of
the SHA ROW if space is available. A more
expensive alternative is to place the main
outside the public ROW through a property
agreement such as an easement. Easements are
commonly purchased for cross-country lines.
Mains can also be placed across the public ROW,
approximately normal to the pavement. Depth
of cover within the public ROW is usually
specified as 1 m (3 ft). If the main is under the
pavement, the depth of cover is typically 1.2 m
(4 ft).

Installation Methods

Facilities may be installed using trenched or
untrenched methods. The method used for a
specific line or system depends on the site
conditions and operating policies of the company.
The trenched method is direct burial of the pipe
using conventional excavating equipment such
as a backhoe or ditching machine. To protect
the pipe, the backfill materials are thoroughly
sifted and compacted.

Dry boring is one of the untrenched methods
used crossing under a highway. With this
method, the pipe is preceded by an auger which
creates an opening not more than 50 mm (2 in)
greater than the pipe’s outer diameter.

Another untrenched method is directional
boring. When performing a directional bore, an
operator monitors the location and angle of the
drill head through a magnetic guidance system
connected to a surface console. The operator
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relays the location information to the rig crew.
When needed, the crew can adjust the direction
of the drill head. Directional boring is useful in
specialized situations such as crossing a river.

An older main can also be “replaced” by
inserting plastic pipe through the existing main
and connecting service lines to the new main.
This method is best suited for congested urban
areas where vacant property is scarce and the
existing main is located under the pavement.
Insertion is not, however, always the most
economical method because of the amount of
pavement cuts required.

Casings

In general, State regulations require encasement
of mains crossing under pavement. However,
research has shown that casings reduce the
effectiveness of cathodic protection, while
increasing the main’s installation and main-
tenance costs. The Gas Research Institute has
published guidelines and personal computer
software to evaluate actual and allowable
stresses for pipelines crossing under a highway.
This information can be used to determine the
need for casing. Under new roads, mains can be
installed without a casing using the trenched
method if they are installed prior to construction
of the roadbed.

Bridges

Attaching natural gas facilities to bridges is
normally a safe, practical, and economical means
of serving customers. Compared with boring
under a roadway, railroad, or body of water,
attaching to a bridge is usually less expensive.
When attached to a bridge, the gas main is
typically supported by hanger assemblies
secured to the bridge deck. Size and spacing of

the attachments are based on industry
standards.

With proper notification, most highway
agencies can incorporate a proposed gas main
attachment into the design of a new bridge. A
main can also be attached to an existing bridge
if the highway agency determines that the
bridge can support the pipe’s weight. Steel main
is used on bridge attachments (and all above-
ground gas facilities) because it can withstand
exposure to sunlight and other possible external
forces.

Pressure Testing

Mains, service lines, regulator stations, and
similar facilities are pressure tested to
substantiate the proposed maximum allowable
operating pressure and to ensure that no
potentially hazardous leaks exist. The test is
conducted by pressurizing the new facility, under
controlled conditions, for an appropriate period
of time. Hydrostatic testing is common for high
pressure systems, whereas air is typically used
for testing medium pressure systems.

EFFECTS OF HIGHWAY CONSTRUCTION

Highway construction affects the operating and
maintenance functions of a natural gas distribu-
tion company. Several of these effects are
summarized below.

Sequence of Operations

A typical sequence of operations starts when the
natural gas company first learns of a planned
highway project. It continues through several
steps, and terminates when the relocated gas
distribution system becomes operational. The
following is a typical sequence:
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(1) Review highway agency’s long-range
work program when planning
improvements to the gas
distribution system,;

(2) Review highway project plans for
impact on company facilities and
determine the required adjustments;

(3) Return information to the highway
agency for approval;

(4) Obtain formal approval to fund the
project from gas company
management;

(5) Secure a contractor to perform the
work;

(6) Order pipe and materials;

(7}  Receive final plans and the notice to
proceed with required relocation
work;

(8) Install, adjust, and test the facilities
as needed,;

(9) Tie-over new main to existing mains
and services and purge gas from
abandoned mains and services;

(10) Restore ROW to an acceptable
condition; and

(11) Operate and maintain the
distribution system.

Maintenance of Service

The ability to maintain gas service to a customer
is affected by highway construction. New mains
have to be installed and tested before the
existing mains can be abandoned. In addition,
service lines must be connected to the new main
with minimum disruption of service. If the
relocation is done during highway construction,
the work should be scheduled (both gas company
schedule and highway contractor schedule) so
that disruptions to service are minimal.

In addition, a project sometimes requires that
a main be abandoned temporarily to avoid a
construction conflict. If gas is supplied from
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both directions (two-way feed), temporary
abandonment is possible provided the operation
of the gas system will not be hindered. During
the winter months or any time when gas use
increases, the practice of temporarily abandoning
facilities is discouraged to prevent loss of service.
Temporary abandonment of a one-way feed
system is usually not practical.

Coordination

Coordination between utilities is essential for
orderly installation of facilities. In addition,
staging utility relocation work with the highway
contractor is often necessary to reduce the
utilities’ operation and maintenance -costs.
Staging is important in construction areas with
deep cuts or large fills. For example, to obtain
1 m (3 ft) of cover in a 3 m (10 ft) cut section,
the main would have to be buried 4 m (13 ft)
deep after construction. Likewise, in a 3 m (10
ft) fill section, the main would be 4 m (13 ft)
deep after construction. The impacts of these
two situations can be lessened if a utility
company’s work is staged with the highway
contractor.

ADVANCED PLANNING

Advanced planning between the highway agency
and utility companies can reduce expenses for all
parties. Planning includes project concept
meetings held prior to detailed project design.
These meetings give utility companies an
opportunity to identify conflicts with the
proposed construction.

In Georgia, the major utilities and the DOT
have established the Cooperative Locating and
Staking Program (CLASP) as a way to avoid
costs and improve the efficiency of information
exchange. Under the CLASP concept, the
utilities affected by highway construction employ



a single contractor to locate and survey existing
utility facilities during the preliminary design
stage. To aid in the survey, the highway agency
provides reference points corresponding to the
State Plane Coordinate System. The utility
information is given to the highway agency in a
digital format. Using this detailed information,

the highway agency can avoid many conflicts.
This practice has been adopted by the Georgia
DOT.

Using standard symbols and markings on
plan sheets helps during information transfer.
Typical standard markings used by natural gas
utilities are shown in Figure 4-11.

SUMMARY

This chapter has introduced design concepts for
highways and utilities. For highways, geometric
design, controlling criteria, and overall design
sequence were outlined. Interactions between
highway and utility design were also reviewed.

The discussion of detailed design concepts for
all types of utilities is beyond the scope of this
Guide. However, general utility facility design

was introduced in this chapter. Utility design
criteria, coordination and communication, sub-
surface utility engineering, and other common
design concepts were discussed. Additionally,
criteria and practices of two utility industries
(telecommunications and gas distribution) were
used to illustrate current design practices.
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Figure 4-11. Typical Mapping Symbols Used in Gas Distribution.

Source: A Guide to Controlling Natural Gas in Emer gencies.
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CHAPTER FIVE

PERMITS

INTRODUCTION

Local and state governments regulate the use of
public rights-of-way (ROW) in the interest of
public safety and convenience and to operate and
pality or State to control the public ROW is
given by State constitution or law. A request-
review-approval system is typically applied to
control use of the ROW. Entities such as
utilities wishing to occupy or conduct work in
the public ROW make a formal request, which is
reviewed by the regulating agency for
conformance with adopted procedures and
standards. The permit system maintains the
integrity of public works facilities and enhances

coordination among users of the ROW. Approval
is given in the form of a permit (or other form of
agreement) to use the ROW on a temporary or
long-term basis. As applied to utilities, a permit
is normally a use and occupancy agreement that
allows the utility facility to exist within the
highway ROW.

This chapter reviews types of permits, why
they are issued, who issues them, and typical
procedures for issuing them. Topics like general
requirements for the contents of permits, provi-
sions for emergency situations, inspection of
work, traffic control, fees, and indemnification
will be covered.

PERMITS, AGREEMENTS, AND FRANCHISES

A utility enters into a written accord with the
regulating agency before locating any utility
installation on or over the public ROW. Ter-
minology used to describe these written records
varies. This accord may be an agreement, which
wsually covers utility relocations that occur
during a highway construction project, or a
permit, which is usually to accommodate utility
activities other than during a highway improve-
ment project. An agency may also use the term
permit to describe any use and occupancy agree-
ment with utilities.

PERMITS

A permit is required for virtually all utility
actions in the public ROW. The utility company
initiates the permit process. Utility actions
typically requiring a permit are: (1) additions to
or upgrades of existing facilities; (2) installing
new facilities in existing ROW; or (3) changes in
voltage or pressure of existing facilities. To
ensure efficient and safe operation of the road-
way, the requirement for a specific permit to
perform work in the ROW should apply to every
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entity involved in any work that wili affect the
public way, including privately and publicly
owned utilities, private contractors, and individ-
uals. Permit purposes include the following:

(1) Register the utility’s intention to
work within the ROW, in
accordance with its franchise or
other legal authorizations, to install
and maintain plant in the ROW;

(2) Stipulate the nature and extent of
such ROW work;

(8) Provide an administrative means
for the pgovernment permitting
agency and other agencies to
coordinate use of the ROW space, to
hold the utility responsible for the
authorized work, and to perform
necessary reviews, inspections, and
enforcement actions in connection
with such ROW operations; and

(4) Grant formal approval for the
intended work, establish records of
all ROW utility operations and
plant, and document orderly
allocation of space.

Permits may not be required for items such as
routine maintenance, subsurface service
connections not crossing the travel lanes, aerial
service connections not requiring additional
supporting structures within the public ROW,

substituting or adding wires to existing poles, or |

placing facilities in existing conduits or
encasements that do not disturb the surface or
subsurface or change the type, nature, or
operating conditions of the originally approved
facility.

The 1992 IRWA Survey of State Highway
Agencies (SHA’s) indicated that only three
States do not use a standard permit application
form. SHA’s typically require a permit for all
activities, with some States excepting routine
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maintenance work, service connections, and
emergencies.

The regulating agency determines whether a
permit is required, so procedures vary from state
to state. The scale and complexity of a utility
project and the location of the work (congested
underground area, high traffic volumes, use of
travel lanes, etc.) may mean that in some
instances this type of work requires a permit; in
others it does not. Some agencies require per-
mits whenever the utility is in the ROW.

AGREEMENTS

In a typical SHA, an agreement is required
whenever proposed highway construction con-
flicts with existing utility ROW or facilities, or
when the utility intends to add new facilities
during an ongoing highway construction project.
Agreements are typically initiated by the SHA
for utility relocation projects.

FRANCHISES

When a utility plans to lay a pipeline or run a
transmission line across private property, the
utility must either obtain the property outright
or condemn an easement. The most logical and
cost-efficient method of running a pipeline or an
electric or telephone cable is frequently along
publicly owned property, city streets, alleys,
sidewalks, or other public ROW. Recognizing
that the use of public ROW is necessary for the
efficient delivery of utility servi'ces, cities and
utilities enter into franchise agreements that
gi'ant access to public ROW,

In general, a unit of government may grant
authority to a utility company to use the public
streets, alleys, and other public ROW on a
continuing basis, particularly for a public utility
business, such as electric, gas, telephone, or



water service. This franchise agreement allows
the utility to be within the ROW, but does not
typically allow unrestricted use of the ROW.
The general approval to use the ROW does not
prevent the municipality from controlling specific
uses. These specific uses or activities (such as
excavating to install or maintain a utility facility
in the ROW) are authorized by individual
permits. Further authorization beyond the
franchise agreement is usually needed before a
utility can perform specific work in the ROW.
While franchise agreements vary, most provide
for

(1) Right of utility access to city streets,
alleys, and other public ROW's;

(2) Indemnification safeguarding the
city from any Lability resulting
from the utility's use of city
property;

(3) Authority for the city to inspect
utility work in the public ROW;

(4) Compensation under the franchise;

and
(5) Timing of autility compensation
payments.
WHY REGULATE?

Many public and private uses of the streets are
for purposes other than vehicular and pedestrian
trafficc. Governments typically place sewer
mains, storm drains, street lighting, fire and
police signals, and traffic control systems in the
ROW. Utilities may have gas, telephone, CATV,
alarm systems, steam heating, electric, water,
and pipelines in the ROW. Private interests
may use the ROW for sewer laterals, driveway
approaches, walkways, retaining walls, base-
ments, landscaping, private communication

systems or even parades. Common concerns are

(1) Safety. No one wants damage to
facilities or accidents resulting in
injuries or fatalities. Procedures
are defined to avoid disruption of
facilities and provide for safe
working environments during
construction and maintenance
operations, both for the workers and
others using the ROW.

(2) Costs. Whether paid for by
taxpayers or ratepayers, the
expense of relocation and
adjustment of facilities after they
are in place should be minimized.

(3) Inconvenience. The uncoordinated
(and uncontrolled) actions of one
user after another digging up the
same street is inconvenient for all.

(4) Traffic flow. If a project is planned
with traffic impacts in mind, many
unnecessary disruptions, delays,
and complaints can be avoided.
This may also permit the work to be
completed in a more timely, efficient
manner and at a lower cost.

(5) Disruption. Both government and
industry want their vital public
services to be dependable and
uninterrupted.

(6) Publicimage. A sound program for
protecting the public investment in
infrastructure reflects good
stewardship as well as business
management.

(7)  Aesthetics. Utility cuts made to
access underground facilities are not
only detrimental to the street, but
aesthetically annoying. Well-
maintained facilities are a credit to
the agency to which they belong.
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Permits and franchises are issued for occupancy
or use of highway ROW when the applicant does
not have property rights. These agreements
define the responsibilities of parties using the
public ROW. Permit procedures should incorpor-
ate standards to preserve the integrity, visual
quality, operational safety, and function of the
public ROW. Industry codes and standards for
construction and maintenance of utilities provide
for safe, reliable, and economical installations of
individual facilities. The public agency respon-
sible for the ROW ensures the same protection
for the roadway and other facilities that may
exist in the ROW. Failure to adequately
regulate the ROW can result in liability to the
controlling agency and additional cost to the
utilities.

WHO REGULATES?

At least three distinct groups use public ROW's:
governmental agencies, public or private utility
companies, and private contractors or individ-
uals. To control joint use of these areas and
ensure that all necessary safety measures are
taken to protect the users, a single agency
typically has responsibility to control use of the
ROW.

Generally, the permitting agencies are public
~ works departments, road or transportation
departments, or SHA’s. With primary responsi-
bility for protecting the public interest in the
ROW, these agencies coordinate the permitting
process with other departments and agencies
affected by the use of the ROW.

FEDERAL REGULATION
The Federal Highway Administration (FHWA)

requires that a utility’s use of a Federal-aid
highway project ROW be covered by a written
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agreement between the highway authority and
the utility. A permit is the typical form of the
written agreement. Franchise agreements may
also be used.

A standard permit format has not been
advanced by FHWA because local and State
highway agencies are in the best position to
establish permit formats for their needs and
requirements. FHWA requirements for use and
occupancy permits are summarized as follows:

(1) The highway agency’s standards for
accommodating utilities should de-
scribe the requirements for location,
construction, protection of traffic,
maintenance, access restriction, and
special conditions;

(2) The general description of utility
facilities being located in the
highway ROW should include size,
type, nature, and extent;

(3) Drawings or sketches should show
existing and/or proposed location of
utility facilities and include their
relation to existing and/or planned
highway improvements, traveled
way, ROW lines, and where
applicable, control of access lines
and approved access points;

(4) Extent of liability and responsi-
bilities associated with future
adjustment of the utilities to
accommodate highway improve-
ments should be included;

(5) Action to be taken in case of
noncompliance with highway agency
requirements; and

(6) Other provisions necessary to
comply with laws and regulations.

SHA’s develop their own policies on the utilities’
authority to use and occupy the ROW of State
highways, the power of the SHA to regulate such



use, and the relevant policies for accommodating
utilities within ROW’s. Such policies are sub-
mitted to FHWA for approval.

STATE REGULATION

For projects on State ROW’s, permit applications
are typically submitted to a district office of the
SHA for review and approval. Depending on the
scale and scope of the project, the permit apphi-
cation may be reviewed by district personnel in
engineering and maintenance, or submitted to a
central office for review and approval
Application and review procedures vary from
State to State. FHWA approval of a permit
application may be necessary if the proposed
installation is not in accordance with the policies
and procedures of the State’s utility manual.
SHA’s typically have a permit officer,
regulatory inspector, or other designated person
to administer the permit process, usually at a
district or subdistrict level. The responsibilities
of this position typically include (1) reviewing
submitted permit applications; (2) circulating
the applications to other appropriate depart-
ments (maintenance, design) when necessary; (3)
conducting field investigations; (4) negotiating
provisions for the permit; and (5) processing the
application package. The permit forms with

standard and special provisions are forwarded
for departmental approval and then executed
copies are returned to the permittee. The
permittee must typically notify the highway
agency before field work begins.

Utility permits consistent with the State’s
utilities manual may be approved at the district
or regional level. Installations requiring a
variance from the manual must also typically be
reviewed by the central SHA office.

LOCAL REGULATION

Municipalities and counties regulate use of their
public ROW’s. Almost universal practice places
the responsibility for ROW utility accommoda-
tion in the hands of the public works depart-
ments or works-related agencies. This places the
regulatory powers in the department also
responsible for designing, constructing, and
maintaining public works facilities in the ROW.

The permitting agency coordinates the
application review with other departments, such
as sewer, water, power, ROW, traffic and
transportation, zoning, planning, flood control,
police, and fire. Single-agency authority over the
issuance of permits eliminates unclear responsi-
bilities.

PERMIT PRACTICES AND PROCEDURES

Permit procedures are established by State and
local agencies to regulate the public ROW,
These procedures ensure smooth and effective
operations by use of standardized permit forms,
fees, specifications, and inspections. Each
agency establishes policies on recording permits
and preserving records.

NEW INSTALLATIONS

New utility installations or modifications to
existing utility facilities in the public ROW
require a permit or some form of written
agreement with the regulating agency. This
permit process is initiated by the utility. Some
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States provide special forms for these types of
projects.

RELOCATING EXISTING FACILITIES

Highway improvement projects often require
relocation of utility facilities existing in the
ROW.  These utility relocations, although
initiated by the highway agency, also typically
require a permit. This permit process may be
administered by the highway agency as part of
the development of the highway project. When
a permittee finds it necessary to relocate existing
facilities of another utility, this work may be
done by the owner of those facilities, with the
cost borne by the permittee.

PERMITTING PROCEDURES

State or local permit procedures generally
include the following steps:

(1) Submit Permit Application. The
utility or contractor submits an
original application with required
copies to the regulating agency.
Appropriate engineering drawings
and specifications are included, as
are descriptions of the proposed
project and statements providing
indemnification protection from any
damage claims arising from the
proposed installation and operation
of the utility.

(2) Review Permit Application. The
regulating agency circulates the
permit application to affected
departments and utilities for
review. Emphasis is g'iven to
possible ROW conflicts, current or
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(4)

6))

(6)

proposed road construction,
planning of future projects,
and other utility programs.
Proposed installations and
modifications to existing
facilities are compared to
maps of other infrastructure
in/or abutting the public
ROW.

Determine Permit Requirements.
After thorough review of the permit
application, the regulating agency
determines required procedures and
specifications to be followed by the
permittee. These specifications are
typically standardized and incor-
porated by reference. Additional
requirements or variances may be
specified. Items to be addressed
include final location of the facility;
standard or special methods of
installation; requirements for
detours, haul routes, and coordina-
tion with other agencies; and
necessary fees, bonds, deposits, and
indemnification requirements.
Establish Permit Fees. A standard
fee schedule is used to identify
required application fees. These
may cover administrative costs,
inspection costs, performance bonds,
protected street fees, emergency
cuts, ete.

Issue Permit. A permit is issued to
the utility or contractor. All normal
or supplemental procedures,
instructions, and any other require-
ments such as tree trimming and
removal are listed as an integral
part of the permit or incorporated
by reference to the appropriate
Federal, State, or local document.
Enforce Provisions. The permitting
agency inspects field work at



appropriate stages of con-

struction. Joint iInspections
may be conducted with the
utility.

(7)  Final Inspection. At completion of
the project, a final inspection is held
to confirm compliance with permit
requirements. This inspection is
the basis for either releasing the
performance bond or requiring
remedial action.

STANDARD FORMS

Most agencies use their own standard permit
application forms to process requests. A
standard form provides a consistent means to
review requests for work in the ROW and
ensures that complete information is obtained
for keeping records. Standard forms also
formally advise the applicant of the standard
conditions that must be addressed as part of the
permit.

While the use of standard forms is common,
the format and content of the forms vary widely.
Some agencies use one basic form for all types of
requests, while others have a specific form for
each major use. Many communities use forms
that look very much like legal agreements, with
the relevant information to be inserted in blanks
in the text. Others use a checklist approach
where specifics on type of activity and location
are checked off or filled in. The permit form
may also indicate the review of the permit by
other agencies or departments. Forms are
usually submitted in multiple copies for
distribution to the regulating agency, other
reviewing departments or agencies, the appli-
cant, and sometimes the police department.
They usually contain a place for the applicant’s

signature and title and for the regulating
agency’s approval.

GENERAL PROVISIONS

Permit forms typically include a listing of
standard or general provisions that apply in all
instances. These may include providing advance
notice (three to five days) before beginning work;
having complete permit forms and drawings at
the worksite; complying with adopted standards
and specifications; not working on weekends or
specified holidays; incorporating the Manual on
Uniform Traffic Control Devices (MUTCD) for
traffic control procedures; providing notice of
completion of work; and indemnifying the
highway agency. Some regulatory agencies also
specify the content of plan sheets and
construction drawings to be provided for review
and require as-built drawings at the end of the
project.

Special provisions for certain types of utility
projects, such as installing pole lines or cutting
the pavement, may be standardized and
provided as an attachment to the basic permit
form. Typically, space is also allotted for noting
special provisions or conditions that may be
unique to the particular project. A sampling of
permit forms are included in Appendix C.

BLANKET PERMITS

The permit process may be streamlined to allow
the utility to obtain an annual or long-term
blanket permit. Blanket permits allow the
utility to perform minor activities without filing
a formal application each time. The utility may
need to notify the permitting agency prior to
initiating work. SHA's and local agencies vary
on the use of blanket permits.
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ROLE OF UTILITY LOCATION AND
COORDINATION COUNCILS

Public works utility coordinating committees can
perform an effective public service by ensuring
continuous formal exchange of information on
planning, designing, and scheduling all major
projects and significant ongoing maintenance
operations. These committees provide a
mechanism for regulating agencies to inform
utilities and other agencies of the permitting
process and to report on major projects. Local
utility coordinating committees may also serve

res and

as a forum for reviewing permit procedu

provisions and recommending changes.

ONE-CALL CENTERS

One-Call Centers coordinate requests for
marking underground facilities before
excavations. In most locations, the call must be
placed at least two working days before the
excavation is to begin. Information is collected
on the company doing the work, the type of
work, the starting date, the exact location, and
a contact person. A caller receives an identifica-
tion number to verify the call. Notices are then
provided to those utilities that may have
underground facilities in the area of the
excavation. A locator arrives at the jobsite and
marks the surface with a standard color code to
identify the approximate location and type of
buried facilities. Some communities require that

the identification number provided by the one-
call center be included on the permit application
to insure that this important step is taken in a
timely manner. They may also require that
existing utilities be marked or staked before
permit approval. Local and state laws vary on
damage prevention requirements and one-call
systems.

MAINTENANCE OF RECORDS

Complete and current records of all work that
occurs in the public ROW should be maintained.
The development and maintenance of records on
the location of underground facilities can be a
time-consuming and expensive effort, though
critical for management of the ROW. These
records are used to plan new facilities, replace or
relocate existing facilities, and handle emergency
repairs. If records are not kept current, their
value decreases over time as agencies have less
confidence in their completeness and accuracy.

Applications for major installations,
relocations, enlargements, or other underground
work should be distributed to participating
governmental agencies for review and approval
before issuing permits. Applications should be
checked against master maps of all existing
underground utilities to minimize wutility
interference. This also serves as a reminder for
updating utility records at the local regulating
agency.

PERMIT PROVISIONS

BONDING/DEPOSITS IN ESCROW

Bonding or deposits in escrow may be used to
ensure full compliance with all provisions of the
permit. Bonds are held in escrow and are
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returnable when the regulating authority
releases them, typically after final project
inspection. This final inspection may be several
months after the completion of field work to
allow trenches to settle. Regulating agencies’



bonding/deposit practices are based on past
experience with permittees. Franchised or
publicly owned utilities may be exempt from
bonding requirements.

EMERGENCY WORK

Emergency work is typically permitted without
prior application, but after-the-fact applications
should be submitted immediately after the
agency office has reopened, and permit proce-
dures should be followed in the same manner
used for nonemergency work. Notification is
typically given to the highway agency and police
department at the time of the emergency work.
The survey of SHA’s conducted by IRWA found
that 16 States allow permit exemptions only for
emergencies.

SPECIAL RESTRICTIONS

Many communities assess added fees for cuts
made on recently paved streets, such as those
surfaced within the past three to five years.
Additional fees may reflect the additional
inspections conducted to ensure the quality of
restoration. The added fee is intended to serve
as an incentive for coordination. Agencies and
companies with underground facilities are
encouraged to inspect and upgrade or repair
their facilities as part of major street
rehabilitation projects. Emergency repairs may
or may not be assessed the added fee for
protected streets.

One protected street program, in Billings,
Montana, requires that applications for cuts in
protected streets (any street newer than five
years) be approved by the appointed city
administrator. Additional requirements may be
made for resurfacing the street. Because of this

action by the City Council, utilities have given
greater attention to the condition of their
facilities in the ROW before resurfacing streets,
alternative methods (access from side streets,
trenchless technology) are being used to provide
service; and public good will and support
towards city government has increased.

Springfield, Oregon, protects three-years-old
or newer public improvements by requiring
boring or jacking whenever possible. When
cutting three-years-old or newer public pavement
is necessary, a maintenance surcharge 1is
required. The surcharge is three times the cost
of restoring a one-year-old pavement surface, two
times the cost of restoring a two-years-old
pavement surface, and equal to the cost of
restoring a three-year-old surface. The
surcharge is in addition to normal fees and
security deposits. The surcharge does not apply
(1) when the city fails to inform the utility or
property owner before the paving or resurfacing
is done; (2) for emergency utility work; or (3) for
repair or replacement of utility lines servicing
those structures existing at the time of the new
paving.

Restrictions may also apply to cutting across
the pavement of major or key streets. Tunnel-
ing, jacking, or boring may be required to avoid
conflicts with traffic. The additional cost of
these construction methods may be compared to
the impacts (traffic delays, inaccessibility to
businesses, emergency routing, detouring of
traffic through residential neighborhoods, etc.) of
closing critical streets.

Many communities enact restrictions on
issuance of permits during holiday seasons or
special events. Typically the restrictions apply
to designated shopping or event areas, where
blockages of travel lanes would compound
seasonal traffic problems and affect commercial
establishments. Only emergency work is allowed
in the restricted areas during the season.
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INSPECTION

Permit verification and inspection may be
performed by a qualified inspector employed by
the permitting agency, utility, or both. Some
level of inspection by the permitting agency is
usually done to ensure that all specifications and
prejob commitments are observed. The inspector
also provides written notification of acceptance
of the utilities’ work and releases the bond
requirements for the permit. One good arrange-
ment is found in Springfield, Oregon, which
conducts inspections while work is in progress,
at the completion of the project, and 11 months
after completion.

The road agency may use an inspector to
ensure that the utility observes prejob
commitments. Prejob commitments involve
planning the size of the trench, safety, backfill
material, postjob cleanup, notifying the one-call
service, and more. The inspector may convene a
prejob conference with all interested parties to
discuss prejob commitments. Interested parties
include the contractor, affected utilities, and
public agencies.

Inspectors are responsible for making sure
that all work is performed in accordance with
the agency requirements and seeing that all
efforts are made to provide safety to all citizens,
pedestrians, and vehicular traffic. They check
the completed work and cleanup. Inspections
may be held well after the project (one to two
years) to ensure that failures have not occurred.
Typical items of concern are settled trenches,
erosion, and exposed pipe lines. Some agencies
may include space on the permit form for the
name and telephone number of the utility
owner’s inspector.

PREJOB CONFERENCE

To fulfill the requirements on complex projects,
the inspector may request a prejob conference
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with the contractor, all affected utilities, public
agencies, and other interested parties. This
coordination session allows all parties to clarify
requirements and special conditions of the
project.

INDEMNIFICATION

Permit applications will generally contain a
clause, either on the permit form or included as
a general provision, that indemnifies the
regulating agency against damages or injuries
related to the permittee working in the public
ROW. A typical indemnification clause states

‘that the applicant holds harmless the

governmental agency and its employees from any
lability or responsibility for any accident, loss,
or damage to persons or property occurring as
the proximate result of any work undertaken
under the terms of the permit application, and
that all said hability is assumed by the
applicant.

PERMIT FEES

A wide variety of permit fee practices are used
by SHA’s and local public works departments.
Some charge little or nothing for processing
permits, while others seek full cost recovery. A
1992 IRWA survey of SHA’s found that 20 States
charge some type of fee for permits, either on an
annual basis or a one-time amount. The fee may
pertain only to processing costs or may cover
more specific items. The fees charged range
from $5 for administrative processing to more
than $400 for permits involving removal of
pavement.

Fee schedules used by municipalities vary
widely in complexity and scale. Variation exists
in whether a fee is charged at all; whether it
applies to public, private, or all utilities; the
amount charged; what the fee covers; and



whether 1t includes additional assessments (i.e.,
inspection, performance, protected streets, re-
inspection, emergency cuts). Permit fees typically
cover the administration and inspection of
pavement cuts. The utility may be charged a
fixed amount for every foot of cut pavement and
for every inspection. Potential elements of a
permit fee program are summarized as follows:

(53)  Re-inspection fees may be assessed
for additional inspections if
defective pavement restorations are
found.

(6) Emergency work may be charged a
special fee.

(7)  Summons cost is included in some

communities for those that violate

(1

2)

3

(4)

Administration costs may be based
on the average cost of processing a
permit or on actual costs for each
project. These costs may be non-
refundable, even if a cut is not
made. A fee for support of the
One-Call Center may be included.
Inspection costs may be included
and could be based on average,
projected, or actual cost (staff time,
automobile mileage, overtime, etc.),
or on the size of the cut area.
Performance may be addressed by a
deposit or bond to ensure
completion of an adequate repair.
While the deposit or bond will be
returned with satisfactory
performance a nonrefundable fee
may also be charged to reflect the
adverse affect of the cut on the
pavement.

Protected street programs assess
substantial fees for pavement cuts
in newly surfaced streets (three to
five years). The fees may reflect the
cost of additional inspections to
insure the quality of the restoration.
They are intended primarily as an
incentive for coordination.
Emergency repairs may or may not
be assessed this penalty.

the terms of the permit. A
summons may be issued to bring
the case to court. The cost of
issuing the summons is assessed to
violators.

Fees associated with permits should recoup the
regulating agency’s expenses for operating the
process. The fee schedules and total amount of
money generated should be reviewed periodically
and adjusted as necessary so that the process is
self funding. Proposed adjustments to permit fee
schedules should be developed in consultation
with those affected by the system.

Permit fees should be equitable. The same
fee should be charged for comparable work
regardless of the individual, company, utility, or
contractor who performs the work. Performance
bonds may be required, depending on the history
of the permittee. A bond or other financial
instrument or agreement should be required to
ensure that proper pavement restoration is made
and maintained. Additional use charges may be
assessed to applicants not having franchise or
other rights to occupy the street ROW.

Fees are controversial. While it is generally
accepted that fees will cover administrative costs
for processing permit applications, questions
sometimes arise when costs for related activities,
such as agency inspection, plan checks, and
pavement maintenance cost, are included.
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EXAMPLES OF STATE PERMITS AND PROVISIONS

Permits are issued by the SHA to regulate the
safe and efficient use of valuable corridors along
State highways. Permit requirements vary
among SHA’s. A survey conducted by the IRWA
in 1992 found that most States use standard
permit forms, though the content of the forms
varies. Several examples of provisions are
included on the following pages.

ALABAMA HIGHWAY DEPARTMENT

The permit application package required by the
Alabama Highway Department includes a permit
form; written assurance that the application
complies with policies and procedures contained
in the State’s Utility Manual and other appropri-
ate documents; a general description of the size,
nature, type, and extent of the utility
installation in the State ROW; and plan
drawings (plans, profiles, and cross-sections) and
specifications of materials signed by the utility’s
engineer of record or responsible official. The
plan drawings and specifications are to show

(1) The proposed utility facility;

(2) Other existing wutilities in the
immediate vicinity of the proposed
installation;

(3) The traveled way (edge of pavement
or back of curbs);

(40 ROW lnes;

(5) Controlled access lines;

(6) Approved access points;

(7) Horizontal and vertical locations of
proposed facilities;

(8) Types of materials to be used;

(9) Extent of liabilities and
responsibilities for future relocation
of the utilities to accommodate
highway improvements;
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(10) Action by utility in case of non-
compliance with the Highway
Department’s requirements;

(11) Name and phone number of person
to contact in case of emergency
during and after construction; and

(12) Other provisions necessary to
comply with applicable laws and
regulations.

The permit application must be on an original
form and contain the original signatures of the
district and division engineers. The original and
three copies of the application are submitted to
the district engineer for review. With the
approval of the district engineer, the application
goes to the maintenance engineer at the central
office for final review and action. Upon final
approval, one copy goes to the division office, one
goes to the central office, and two go back to the
utility. One copy returned to the utility is used
in the field to record any field deviations from
the initial drawing (deviations require approval).
This copy is forwarded to the SHA to serve as a
record of the facilities “as-built.”

INDIANA DEPARTMENT OF
TRANSPORTATION

The Indiana Department of Transportation
(INDOT) uses one basic ROW permit form to
cover requests for work in the public ROW. The
one-page form is included with other examples in
Appendix C. The Indiana permit form lists the
type of activity across the top, provides for the
project description in the body, bonding and fee
requirements, and utility and hichway agency
approvals at the bottom. The right margin is
also used to note specific information such as
application and permit numbers, dates, and road



and county numbers. The back of the form
includes general provisions for the permit.
Depending on the type of installation or work,
additional provisions, such as for pole lines or
cut roads, may be attached.

The INDOT permit fee is $40, with typically
no charge to governmental agencies, schools, or
churches. Such organizations can file a waiver
to set aside the permit fee and/or the bond
requirements. A $5,000 bond is required for
each permit to ensure adequate performance.
Utilities performing frequent work in the public
ROW can provide a blanket bond, which is cited

on each permit application. The
maust be filed by the utility or property owner.
Permit applications from contractors are not
accepted. This ensures that the responsibility
for work being conducted in the ROW is clearly
defined.

The permit application is processed at the
district level, with field checks conducted by
inspectors. The permit is usually valid for 12
months, with a possible extension of 12 months
with proper justification. Utilities give five days’
notice before initiating construction activities.
Field changes must have the prior approval of
the district regulatory supervisor, and an as-
built drawing must be submitted at the
conclusion of the project. A Permit Inspection
Report (see Indiana Inspection Report Form in
Appendix C) is used to document final inspection
action on the surety bond. This action is
typically taken 12 months after the work is
completed to allow for one freeze-and-thaw cycle
and to identify any corrections that are
necessary. INDOT does not use blanket mainte-
nance permits, except for tree trimming work in
the ROW. Permits are filed by state route and
date. Utility relocations done in conjunction
with State highway projects are permitted
during the development of the construction
plans.

application

WASHINGTON STATE DEPARTMENT OF
TRANSPORTATION

The Washington State Department of
Transportation (WSDOT) uses three documents
for approving occupancy or use of the highway
ROW when the applicant does not have a
property right. Utility permits grant occupancy
of ROW for utility line crossings and for utility
line installations 300 feet or less longitudinal to
the highway. Utility franchises are granted for
utility line installations that exceed 300 feet
longitudinal to the highway. General permits
are used for highway purposes such as road
approaches and temporary use of the ROW for
nonhighway purposes, including geophysical
testing or placement or removal of fencing or
grading.

An application for a utility permit or
franchise agreement is processed by the district
utilities engineer, who typically reviews the
applhication for completeness and consistency
with legal and policy criteria and distributes the
application to affected departments and other
agencies. Field reviews may be required by
highway personnel to examine location and
operating issues such as maintenance of traffic
and clear zones. Figure 5-1 is a flowchart of the
permit review process used by the WSDOT.

A checklist has been developed by the
WSDQT to enhance the initial application
review. A list of items is included for
consideration in review of the application form,
exhibit maps, during field review, and for control
zones. The contents of the WSDOT Checklist for
Utility Permits and Franchises are summarized
as follows:

Application Form
* Is a reproducible map provided?
* Is map color coded to show
facilities? )
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Information on the proposed installation may
include location of facility, bonding requirements,
ROW plans, example maps, standard details,
scenic class of roadway, traffic volumes, roadway
improvement schedule and application form.

Y

Application Received
A utility engineering review is conducted to
determine completeness and consistency with
FHWA and State policies and requirements.

Y

Application Processed
Problems with the application,

such as policy requirements not
met, are discussed with the

annlicant. Field reviews mav be
appicant, IMeiC reviews may 0¢

scheduled. Information is
compiled into a draft document

which is routed to designated

reviewers.

_ District Office Review .
Review concerns are addressed, revisions

- made, and schedule set for district-level -
Non-Variance @1 3pproval or headquarters’ review and ‘—>

* approval. *

o Headquarters’ Review/Approval
District Level Approv_al . Utility engineering review held for completeness
Approved dpcumem is sent to applicant with acceptance and justification of variance. Discussions
form. Applicant has set period (20 days) to accept, or held with district personnel and applicant
franchise agreement is canceled. With applicant acceptance, to resolve concerns. An evaluation is
copies of the document are distributed to appropriate of fices, completed and recommendation made.
information on the franchise is entered into of ficial records, The document is returned to the District for
and a preconstruction conference is held. final processing.
. i Receive
To Applicant ] Document
Await Applicant *
Acceptance Headquarters’
‘ Review
Final Disposition Headquarters’
* Approval
Pre-construction *
Conference Held . To District

Figure 5-1. Washington State Department of Transportation Franchise Review Process.
Source: Derived from information in theWSDOT Utilities Manual.
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Is complete, typed, and legal
description included?

Is check for processing fee in correct
amount enclosed? '
Does utility have blanket surety
bond?

Are the utility representative’s
name and phone number on
application?

Is application appropriately signed?
If a variance to policy, is acceptable
letter of justification enclosed?

Exhibit Maps

Are exhibit markings reproducible?
Are State highway mileposts
computed to the nearest hundredths
of a mile?

Are mileposts noted on the exhibit
for significant locations?

Does the exhibit include section;
township and range lines; hundred-
foot station increments and offset
distances; connections to existing
facilities; facilities labeled as
existing, proposed, joint, etc.; and
facility and appurtenances types
and sizes?

Are facilities shown to scale?

Is lettering appropriate size for
reproduction?

Are typical cross-sections included?
Are bridge attachment details
complete, if required?

Are locations of any variances
specifically defined?

Field Review

Are all facility locations the same as
shown on exhibit?

Are all existing -and proposed
facilities located on exhibit map?
Does this proposed facility replace
an existing facility?

If a replacement, will the existing
facility be removed or abandoned?
Where is replaced facility located,
and when will it be removed?
What are the size, type, and permit
number for the existing facility?
Does this facility require routine
maintenance? How often?

From what points of access will the
facility be served?

Do cross-sections indicate the actual
field situations?

Based on offset distances on exhibit
map, is the location of proposed
facilities feasible?

If buried crossing, will the crossing
be jacked, bored, or tunneled?
What will be the maximum depth of
the pit to make the buried crossing?
‘What will be the minimum distance
from edge of traveled pavement to
beginning of pit?

Are bridge attachment details and
locations indicated correctly?

Will the proposed facility be
instalied by the utility’s own forces
or by contract?

If proposed facility is a variance,
have alternatives been examined?
Have other utilities in the area been
identified?

Are the proposed facilities on joint-
use poles?

What is the proposed date of
completion for this project?

Control Zone Guidelines

Is information available to
determine control zone distance?

Is control zone distance shown?

Is recovery area distance shown
when fill section slope is 3:1 or
steeper?

What is ROW width?
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* Are there reasons facility should not
be located outside control zone?

* Have cost comparisons been made?

* Does this location have a history of
accidents involving utility objects?

* Have alternative countermeasures
been addressed?

* Does cross-section show pertinent
measurements and computations?

* What are locations of objects with
respect to horizontal curves?

¢ What is the scheduled replacement
date of object or remaining life
expectancy?

* Do any terrain features limit
placement of objects?

¢ Are other existing objects in the
control zone?

EXAMPLES OF LOCAL PERMITS AND PROVISIONS

Utilities apply to the public works department or
local road agency for a permit to install facilities
or work in the ROW. Applications are typically
made on standard forms and include necessary
drawings and descriptive information defining
the nature of the proposed work, the location,
and the estimated duration of the project.
According to APWA’s Guidelines for Regulation
of Excavations in/or Adjacent to Streets, the
application form should include the items shown
as follows:

* Permittee’s name, address, and phone
number.

¢ Dates permit requested and approved.

¢ Signature of representative applying
for permit.

¢ If fee not paid at the time of issuance,
indicate a work order number to be
billed.

* Other agencies issuing permits for this
job, including permit number, or
indicate if this is a concurrent
application.

* (Certification that location has been
checked with other utilities to ensure
noninterference. :

* Notification of any special conditions
required or attached to the permit,
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including traffic control and public
safety provisions.

Space for inspectors’ comments.
Reverse side of form may be used.
One-call center ticket number or a
requirement that the permit is not
valid if the one-call system is not
notified.

Approximate date construction is to
commence.

Expected duration of construction and
work hours.

Permittee’s file and/or job number, if
applicable.

Grid or map book number, if
applicable.

City substructure map number as well
as other reference maps that may
pertain (i.e. street lighting, traffic
signal, etc.).

Exact location of proposed construction
(frontage street and any intersecting
streets).

Type of installation and reason for
work.

Location, size, type, and number of
pavement cuts. Work to be done should
be highlighted with a key to symbols
used. )



¢ Total square footage of proposed street
cut.

e Backfill requirements.

¢ Resurfacing requirements.

¢ Any subdivision, use permit, or
variance related to this work.

* Space for rejection with an explanation.

¢ Enough copies as required for agency
distribution and to allow permittee to
retain two approved copies, one for files
and one for the job site.

¢ Verification of proper insurance cover-
age, including worker’s compensation
and hability. The issuing agency may
wish to be named as additionally
insured by the permittee.

The regulating agency—along with other
departments such as zoning, traffic and trans-
portation, fire, and public services—typically
reviews the permit application.

SPRINGFIELD, OREGON

The Springfield, Oregon, Public ROW Encroach-
ment Application is included with other
examples in Appendix C. Springfield’s
Encroachment Permit is required for

(1) The extension, repair, replacement,
relocation, etc., of wunderground
utility lines within the pavement or
travel portion of the public ROW
including the curb, gutter, sidewalk,
or driveway;

(2) The installation of tees or any
connection to existing sanitary and
storm sewer lines requiring
excavation of the public ROW,
exclusive of new subdivisions;

(3)  Street oiling projects;

(4) Temporary storage of articles within
the public ROW during
construction; and

(5) Any other work for which a permit
is deemed necessary by the Director
of Public Works.

Permits are not required when the utility work
is conducted in conjunction with public
improvement projects behind sidewalks where
the pavement is not cut, bored, or jacked. In
such cases notification to the city’s utilities
coordinator is required before starting work. A
copy of the permit must be kept at the work site
while work is performed. If a permit is required
but not obtained, the Director of Public Works
can halt work and double the amount of the
permit fee. If the permit holder fails to comply
with the requirements of the permit, the city
may halt work, remove material from the site,
and/or complete the work and charge the
permittee at three times the city’s labor,
equipment, and material cost plus 40 percent
overhead, or $200, whichever is greater.
Permit applicants are required to provide
cash, check, or surety bonds in an amount equal
to the estimated replacement cost of the public
ROW used, together with the cost of re-
excavation and filling with proper materials, if
necessary. The minimum security deposit is
$200. The deposit is returned when the Director
of Public Works determines at the 1l-month
inspection that the work area in the public ROW
is in as good a condition or better then before
issuance of the Encroachment Permit. A utility
or contractor doing more than occasional work in
the ROW can obtain a blanket surety bond to
cover a period of one year in an amount
dependent on the anticipated number of projects.
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CINCINNATI, OHIO

Cincinnati, Ohio, developed 7The Street
Restoration Book to document its rules and
procedures for contractors working in the public
ROW. 1t is a very readable document, with
liberal use of margin notes to clarify procedures
and reinforce key items, like calling-before-you-
dig. Information is provided on authorization for
performing work, applications and permits,
general and special requirements, construction
procedures, fees and charges, and drawings.

WELLESLEY, MASSACHUSETTS

This town has condensed the requirements for
working in the public ROW into a single-page
flyer that is easily distributed. The one-page
summary identifies why permits are necessary
and when they are required, and explains permit
procedures and requirements. Permits are
required for any street excavations. The applica-
tion fee is $25 for all permits. Additional fees
are levied depending on the type of activity in
the ROW. For excavations, an inspection and
maintenance fee, dependent on the area of the
street opening, is assessed. The fee is $140 for
openings up to 150 square feet, plus $25 for each
additional 150 square feet of opening. For non-
excavating obstructions, a daily ($15) or monthly
($150) fee is used. The permit must be available
at the jobsite during construction for inspection
by town personnel. A copy of the Town of
Wellesley Street Occupancy Permit is included in
Appendix C.

The applicant must have adequate insurance
for worker’s compensation, general lability,
automobile insurance, and umbrella coverage.
Governmental agencies and public utility
companies are exempt from the insurance
requirement. A $1,000 irrevocable letter of
credit or certified bank check is required before
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issuance of a permit for excavations. The Public
Works Director is authorized to draw funds from
this amount necessary to cover any costs
(including administrative) associated with
repairs made by the town. This is done only
after a permittee has failed to complete the
necessary repairs and failed to pay an invoice for
work done by the town. No new permits are
issued until the permittee has restored the full
amount of the letter of credit. Governmental
agencies and public utility companies are exempt
from this requirement. For non-excavation
permits to place material, equipment, or
obstructions in the public way, a $1,000 bond
may be required of the applicant.

Three days’ notice to the public works
department is required before starting work.
For emergency actions, excavations are made as
necessary, with a permit application being filed
on the first business day after such work is
commenced. Notification must be given to the
public works, police, and fire departments at the
start of emergency work. ,

Permit applicants are required to notify
utilities before excavating. State law specifies
the requirements for providing this advance
notice through the underground plant damage
prevention system called Dig Safe. Wellesley
assesses an extended maintenance fee for cats
made in newly constructed or recently
reconstructed pavements less than three years
old. For pavement that is less than 12 months
old, the fee is four times the standard cost; for
13 months to 24 months, the fee is three times
the standard cost; and for 25 months to 36
months, the fee is two times the standard cost.
This does not apply to emergency actions or to
public or private utilities that do not receive at
least 60 days’ advance notice before pavement
work begins. This 60 days’ advance notice
allows the utilities to make necessary repairs
before the paving. If extensive work is neces-
sary, a utility can request a 60-day extension.



SUMMARY

This chapter has reviewed permit programs and
provided examples from SHA’s and municipali-
ties. Adoption of good permitting practices by
regulating agencies improves operations,
provides for adequate interagency reviews,
guarantees greater control of ROW work,

maximizes the value of records, speeds up the

permitting process, improves public and utility
relations, and protects the public interest in all
matters relating to the safety and convenience
of the use of the ROW. Recommendations for
good permitting practices are summarized in
Figure 5-2.

(1) The agency that has power, authority, and responsibility for the construction, operation,
and maintenance of roads and streets should be designated as the permitting authority
for all ROW utility permits.

(2) Publicly owned utilities should make application for ROW work and be issued permits in
the same manner as privately owned utilities.

(3) Applications should be made on standard forms, provided by the regulating agency.

(4) Al applications for major installations, relocations, enlargement, and other work that
could affect other utilities should be distributed to these utilities and other public
agencies for review before permits are issued. '

(5) Permit applications should cover only one location.

(6) Permits should be issued on official forms.

(7) Rational and equitable fees should be charged for permits.

(8) Bonding of privately owned utilities, contractors, and others should be required, or
deposits in escrow used, to assure the effectiveness of ROW operation and restoration.

(9) Emergency work should be permitted with application during hours when application
cannot be processed.

(10) Review of applications and issuance of permits should take place as rapidly as possible,
with consideration for the need for proper interagency review and coordination.

(11) Project engineers and designers should determine all potential utility conflicts during the
design stage.

(12) Permit applications should be checked against all system maps or file records of existing
underground utilities and facilities in the ROW.

(13) Permit applications and records should be reviewed by the utility coordinating committee,
if one exists.

(14) Permit applications for new major utility installations should be reviewed in light of
future plans.

(15) Owners of property or businesses abutting utility projects should be advised of permit
applications that may affect their convenience and economic well being.

Figure 5-2. Methods to Improve Permitting Practices.
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CHAPTER SIX

INFORMATION MANAGEMENT

AND

MAPPING

INTRODUCTION

Effective information management and mapping
programs are critical items for any agency that
has infrastructure responsibilities. Engineers
and project planners must often pull together a
variety of data for the successful development,
design, construction, maintenance, or emergency
repair of a highway or utility project. This
information may be housed within different
departments of the same agency, or it may be
spread among many other public and private
organizations. Tracking down the most current
and accurate information can take a lot of time.
Modern computing technology has made possible
major improvements in this area.

Topics discussed in this chapter include
records and maps typically used by highway and
utility agencies, issues associated with maintain-
ing this material, and applications of current
technology for information systems and facilities
management. Frequently used terms are de-
fined and related to sample applications and
practices. Uses of computer-aided drafting
systems and electronic storage of maps are
discussed, as are electronic transfer of files and
maps, incompatibility of files among agencies,
and maintenance of electronic maps.

Information Management

All types of organizations, large and small,
public and private, rely on information of all

types to conduct their business. That
information is obtained from investigation or
study, contained in data and records, or shown
on maps. It is processed and used to make
decisions affecting each organization and the
larger community. Having access to the right
information, in the right form, and in a timely
manner facilitates good decisions.

Information is a valuable resource, in much
the same manner that physical facilities and
equipment are assets or resources used by a
community or business to perform its functions.
Managing information requires organization and
a focus on how to provide and maintain an
accessible, reliable, and credible system.

Information management can be enhanced
and expanded through the use of computerized
applications. Even in small offices, personal
computers have the capability to manage files
that relate facts to their geographical location
and street address; to retrieve data concerning
local physical features; and to correlate these
with selected socio-economic data. For example,
a “street master file” could include utility type
records as well as records of street pavements,
sidewalks, curbs, street lighting, traffic density
and signalization, refuse collection, landscaping,
fire alarms and hydrants, police telephones, and
parking meters. Data concerning the parcels of
property, buildings, and other occupancies
bordering the streets can also be incorporated
into such a master file.
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TYPES OF INFORMATION

As-built plans, property descriptions,
construction plans, aerial photographs, and
utility permits are among the types of
information used by highway agencies and
utilities. Records concerning right-of-way (ROW)
limits, locations of all underground facilities, and
permitted uses are needed for the planning of
new facilities (whether highways or utilities), for
replacement or relocation of existing facilities,
and for emergency repairs.

MAPS

Among the most important records of a State
highway agency (SHA), local public works
department, or utility company is a detailed map
of the facilities for which they are responsible.
Having maps that accurately inventory and
present the significant characteristics of the
roadways, ROW’s, and utility lines and asso-
ciated features is essential for agencies
responsible for infrastructure.

Many types of maps are used to plan, design,
and operate highways and utilities. Some of the
more common types of maps in use are cadastral
base maps, geographic maps, utilities system
maps, transportation network maps, land use
maps, assessors maps, and topographic maps.

Facility maps show the network of pipes and
cables that move electricity, water, gas, oil,
telecommunications, cable television and so on.
Most facility operators are regulated by some
level of government. Many also pay taxes on
their facilities and must keep an inventory of
their facilities for tax assessors. Facilities are
usually surveyed and mapped in the construction
phase. The accuracy of on-the-ground surveys
must not be lost in the paper shuffle that can
occur after a project is complete.

Right-of-way maps delineate the highway
facility and the boundaries of the reserved strip
of land. The map typically outlines the ROW to
proper scale and includes some means of
identifying its location. This might include
stationing along its length and the relative
location of benchmarks and intersecting features.
Items that could be included are described as
follows:

(1) Gas, electric, telephone, water,
sewer, CATV, and other utilities
may show the location, size,
features, and types of their
facilities;

(2) Assessors may show the location,
boundaries, dimensions, building
outlines, and street addresses of
individual properties;

(3) Planners may show land types,
slopes, and zoning;

(4) Highway engineers may show
pavement types and -widths,
medians, and curb and sidewalk
details; and

(5) Traffic engineers may show traffic
lanes, lighting, signalization,
signage, and parking.

Most ROW maps have been developed to serve
the needs of a single agency. As a result, most
municipalities are served by a multitude of

' separate map systems that illustrate the same

ROW's but use different scales, levels of
accuracy, and orientations. Information
concerning a particular street is scattered among
many different agencies. Gathering all of the
information and maps necessary for a project in
the ROW may require visiting a number of
different agencies and converting the acquired
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information into a common data base or map.
This obviously increases the likelihood of
introducing errors or omissions into the planning
and design work, as well as duplicating efforts
done by other agencies.

A natural extension of ROW mapping
involves the use of computers. The base map
and various details can be digitized one time and
shown on video display terminals or plotted.
Once this is done, modifications can be more
easily made. Features can be added, removed,
or reconfigured depending on the requirements
of the specific project.

.
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1:600 (1 inch equals 50 feet). These maps
usually show lot sizes, street ROW dimensions,
lot and block number, street names, and
subdivision names. As the information becomes
available, survey monuments, house addresses,
and names of property owners may be added to
the record. These maps may be maintained by
the assessor’s office for the city or county.
Information on property owners requires
constant revision, and research may be needed
for specific areas.

Maps are used for many purposes. For
example, Boston Edison Company produces and
distributes a customized street map to show its
underground high voltage transmission system.
The map graphically portrays the transmission
system, including lines in service and under
construction. The map is distributed widely to
contractors and governmental agencies to make
potential excavators aware of where these
facilities are located and the type of structure
and the potential hazard (personal, financial,
environmental) of a dig-in. Copies of the map
are also distributed at the municipality’s permit
desk with excavation permits.

AS-BUILT DRAWINGS (RECORD DRAWINGS)

Utilities and highways are seldom constructed
exactly as planned. Major deviations may be
made during construction to address unforeseen
obstacles or obstructions, to incorporate better
ideas developed on-site, or to use alternate
materials or change project requirements.
Mapping systems that do not reflect these field
changes may be a significant liability. They may
mislead future designers and excavators into a
false sense of security about their knowledge of
the project. SHA'’s often maintain original as-
built plans of highway projects as a basic map
record. These maps show the characteristics of
the constructed roadway as well as ROW limits.
Special mapping of highway improvement
projects is conducted project-by-project.

A mapping system is only as good as the
information from which it is built. Accurate as-
built drawings are an absolute necessity for a
useful map program. The term “as-built draw-
ings” is giving way to use of the term “record
drawings” because of professional liability
concerns.

AERIAL PHOTOGRAPHS

Aerial photographs are wused to obtain
information and measurements related to
topographical features. Pictures taken from
aireraft allow the preparation of planimetric and
topographic maps and provide a picture of
roadway features and their relative proximity.
Information derived from these maps includes
contours, parcel boundaries, terrain and
watercourse features, and locations of buildings,
highway facilities, and other structures.
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PHOTO OR VIDEO LOGS

These provide a visual record of the roadway and
its environs. This detailed, pictorial record of
the roadway provides dimensional and locational
reference information.

UTILITY PERMITS

Other important ROW records maintained by
local and State agencies are utility permits and
franchise agreements. Often these contain plans
and specifications for location, relocation, or
modification of underground facilities. This
information may not be directly incorporated in
public agency maps of the ROW, but it is
available in files for review when other projects
occur in the area.

Permit records for all utility ROW operations,
whether publicly or privately owned, should be
maintained. This benefits future maintenance
and planning efforts by providing a complete
source of detailed drawings of underground
facilities that can be used to avoid underground
conflicts.

DATA

Highway agencies have generated numerous
independent data collection activities and data
files. The collection of highway-related data
involves a wide variety of activities, including

¢ traffic counts;

* sign inventories;

* skid resistance measurements;

* photo-logs;

¢ accident investigation;

* recording of construction and
maintenance projects and funding;

e ROW surveys;

* inventories of roadside obstacles, bridge
inspections, and rail-highway crossings;

* speed monitoring;

* pavement condition surveys; and

* geometric design inventories.

Coordinating Data Collection

Collection activities have often been conducted
by separate divisions, with the data stored in
paper files or in single-purpose computer files
accessible to only a few people. Lack of coordin-
ation or narrow inferpretation of data limits
sharing of information and can lead to duplica-
tion of data by different departments. Achieving
a coordinated program requires resources and
often involves compromises with respect to data
specification, editing, and maintenance. But as
systems grow and the cost of data collection
rises, integrated data collection and storage
systems become more necessary. Many SHA’s
are pursuing the development of computerized
mapping systems that will dramatically change
the way maps and record keeping have
traditionally been done.

CHANGES IN TECHNOLOGY AND
METHODS

Development, application, and maintenance of
information used in planning, designing, con-
structing, and regulating facilities such as public
highways have traditionally relied on manual
methods to collect data and prepare correspond-
ing maps and reports. Data are collected and
either posted on maps, incorporated in written
reports or filed in cabinets or libraries. These

 paper or mylar and ink documents are updated

and revised as information becomes available (if
drafting staff are available) or highway projects
occur in a given area.
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More than 90 percent of all data collected or
used by local and regional organizations has a
direct relationship to geography and can be
assigned a geographic identifier. Facility maps
are used daily for planning, design, construction,
maintenance, assessment of revenues, and other
critical applications. They form the nucleus of a
permanent and ever-changing record system, yet
it is difficult to quantify the importance and
value of good maps to a municipality or utility.
Many municipalities and utilities are using
maps that are inaccurate, out of date, or
physically deteriorating. Duplication of effort
also exists in maintaining maps both within
organizations and between organizations within
the same geographical area. _

As interactive computer graphics systems
became more readily available in the early
1970’s, many municipal organizations and
utilities began to apply this technology to their
record and mapping systems. A computer
assisted mapping system is a tool that allows
organizations to enter geographic information
into a digital base and readily access any
selected subset of the data to produce customized
maps and printed reports based on attributes of
facilities shown on the map. This type of system
also provides the power to add or update map
features and facilities quickly without
duplication of effort.

The state of this automated mapping/facilities
management technology has evolved
dramatically over the last several years. The
capabilities and applications of this technology
continue to evolve in dynamic fashion. More and
more, it is not lack of technology that prevents
implementation of sophisticated geographic
information systems, but institutional issues
such as sharing development of a common
system, funding, changing the way things have
always been done, ownership of data, control of
the new system, ete. It is incumbent on agencies
to take control of the available technology and

apply it to better operate and manage their
facilities.

RECORD SYSTEM REQUIREMENTS

Record systems typically consist of a database
(e.g., system inventory, utility permits); a
retrieval system (manual or computerized by
route number, milepost, XY coordinates, etc.);

‘analysis techniques (pin map of excavation

permits, summary of maintenance expenditures
by segment, etc.); report generation (capital
improvement program); and updating procedures
(entry of new installations, modifications, etc.).
These activities are conducted by the agency
regulating the ROW, the agency responsible for
the highway facility, and each agency or utility
that has facilities in the ROW. '

As part of its Utility Accommodation Policy,
the Indiana Department of Transportation
(INDOT) requires that the utility maintain
records that describe the utility usage, size,
configuration, material, location, height or depth,
and any special features such as encasement,
manholes, and valves. These records are to
include all service lines that enter or cross the
highway ROW. The information must be in a
reproducible form available to other utilities and
highway agencies.

Maintenance of Maps

Utility coordination can benefit from the
maintenance of common, up-to-date, accurate,
readily available maps. Base map maintenance
is more difficult than might be assumed,
especially when many different agencies are
involved. Diligence is needed to make sure that
updates are incorporated for all features shown
on the base map, especially when responsibility
for these features is divided among a number of
agencies.
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Permit Map Requirements

Some States and municipalities specify the
format and content of maps and exhibits
provided with utility permits. This helps to
ensure that adequate information is consistently
provided. The Washington State Department of
Transportation (WSDOT) specifies the format
and content of exhibits and maps provided with
permit or franchise applications. These require-
ments include using the department’s official
ROW plans to show the installation when pos-
sible. Aerial photo strip maps or the applicant’s
plans may be used if they better portray the
location for the proposed installation. Other
requirements of the map exhibits are shown in
Figure 6-1.

COMPUTERIZED DATABASES

Maintaining inventories of the physical and
geometric attributes of highway and utility
systems are basic functions of responsible
agencies, whether a State highway agency,
county public works department, or local utility
company. Handwritten inventory sheets and
centerline diagrams have been, and continue to
be, used to represent and store information on
these systems.

In the last several years, most States have
made a large effort to replace, or at least
supplement, their manual, paper-oriented
inventory files with more sophisticated computer
files, resulting in highly structured data storage.

Highway Information Systems

An integrated highway information system
typically contains computerized files of
geometric, traffic, accident, roadway features,
and other data related to the planning, design,
construction, maintenance, and operation of a
highway system. Computer hardware and
software have evolved to the point where
integration of large data sets can be handled
with some ease.

FHWA provided an impetus for
computerization of roadway inventory files with
the implementation of the Highway Performance
Monitoring System (HPMS) and its forerunner,
the Mileage Facilities Reporting System (MFRS)
in the middle and late 1970’s. FHWA’s move to
annual inventory data reporting in a
computerized format greatly influenced the
States’ development of computerized inventory
data procedures. Figure 6-2 contains data
commonly included in many State and local
highway facility inventory files.

Other inventory efforts conducted by highway
agencies include traffic data (volume, vehicle
mix, etc.), traffic accident data, maintenance and
pavement data, finance and project history data,
railroad grade crossing data, structure data, and
photologs. States use a highway location refer-
ence system to store, maintain, and retrieve
location information about points or segments on
the highway.

MAPPING ISSUES

COMMON BASE MAPS

A common base map used by all agencies in a
community can avoid duplication of effort and

errors that may occur when each agency does its
own map system. A common base map permits
the consolidation of different sources of
information on a single map system. This can
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Mileposts

¢ At breaks in distance or facility type.

Crossing information
¢ Show major crossings on map exhibit.

Side connection information
¢ Show major connections on map.

¢ Include type, size, milepost, etc.

Typical section where applicable.

* At least one per page (preferably two), matchlines if facility is on more than one sheet.

¢ At major crossings. Service drops, side connections, or minor (size, voltage, etc., less than
that of major facility) crossings must be itemized on the description exhibit.
¢ At the location of manholes, vaults, valves, junction boxes, and buried side connections.

¢ Minor crossings (service, guy wire, etc.) may be shown, but must be itemized.
* Include type, size, milepost, and casing, if any.

* Minor connections may be shown, but must be listed.

Typical crossing detail when buried crossings are involved.

Figure 6-1. WSDOT Map Requirements.

include lot lines, building outlines, addresses,
gas, electric, water, sewer, telephone and cable
TV facilities, trees, poles, signage, and contours.
A set of maps may be produced for special pur-
poses. For example, all underground facilities
could be shown on one map to assist designers in
routing new facilities with minimum disturbance
to those that already exist.

Although municipalities have jurisdiction over
the public ROW, only a handful know completely
what is under the streets and where it is located.
A consolidated mapping program can help agen-
cies identify such information. A comprehensive
program can also aid in determining where new
facilities should be located. This can benefit
utilities by providing an area where the
obstacles to construction are minimal. More
important, however, is that it can protect
facilities already installed by ensuring that one
utility is not placed directly over another,
causing a maintenance nightmare. Relocation of
existing facilities necessitated by surprises
during construction would be reduced.

The base map is the foundation of all
computerized mapping applications. The base
map consists of the coordinate system, the
control monuments, and those basic features
that change infrequently and are used by all
organizations in the same geographic area.
These features serve as reference points to locate
each organization’s facilities and include street,
block and parcel lines, hydrography, and street
names and addresses.

A major advantage of computerization of the
map systems is the ability of some programs to
provide an attached inventory. Individual
features of the map can be identified, and
reference can be made to an attached data file
that provides more information on that feature.
For example, a particular utility pole could be
identified on the map, and the data displayed
could show the type of installed equipment, date
of installation, ownership, original cost, and
maintenance history.

The consolidated map and data can be
retained as separate layers. The base map is
one layer, while lot lines, gas lines, electric and
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functional class
Federal-Aid System

state system

route type

signed route number
inventory route number
governmental control
domain

toll considerations

special route (such as truck route)
length

number of through lanes
type of surface

type of pavement section
access control

lane or traveled way width
approach width

shoulder type

shoulder width

median type

median width

right-of-way width

horizontal curve information
vertical grade information

sight distance information

speed limit

use of artificial lighting

capacity information

traffic control device information
parking information

drainage information

terrain

interchange and intersection number

Figure 6-2. State and Local Highway Inventory File Data.

water service, etc., can each be kept as separate
layers. Any one of these layers, or any
combination of them, can be displayed and
plotted. When two or more layers are plotted,
they can be assigned different colors so they can
be viewed without imposing too many confusing
details.

The
computerized systems can provide integrated
information storage, analysis, and reporting
capabilities for various functions. These
functions may range from parcel data, to permit
tracking, to facilities management, and
automated mapping.

development of maultiparticipant

MAP SCALE

The map scale used for geo-based information is
a function of two wvariables: the accuracy
requirements of the user and the density of the
area being mapped. In addition, because users
have different accuracy requirements for their
systems, maps are often drawn to different
scales for the same area. The scales typically
being specified by current and potential users of

computerized systems in residential areas are

shown in Figure 6-3.

User Inches | Feet | Metric
Gas 1= 50 1: 600
Public Works 1= 100 1:1,200
Electric i= 100 1:1,200
Telephone 1= 200 1:2,400
Planners 1= 400 1:4,800

Figure 6-3. Map Scales by User.

These scales also change, depending on the
density of the area being mapped. In rural
areas, 1:4,800 (1 inch = 400 feet) or greater is
often specified, while in highly developed urban
areas, the same organization will require a scale
of 1:600 (1 inch = 50 feet). The sheer volume of
facilities information that must be portrayed on
a base map influences the size and hence the
scale of the drawings produced.

State Highway Agencies have typically
elected to use a highway base map scale of
1:24,000 or 1:100,000, corresponding to the U.S.
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Geological Survey’s topographic maps. The
highway base maps are usually a digital version
of these maps.

COST VERSUS ACCURACY

The introduction of any map program requires
careful planning in order to select the best
compromise between cost and accuracy. The
scale of mapping, the degree of accuracy in field
measurements, and their reflection in the
mapping program, as well as the extent of detail
and legend provided, determine the value of the
system. A program should not be expensive
beyond the value of its use, but a program that
does not satisfy long-term needs, requiring
premature replacement, is also a poor bargain.
Therefore, the balance between cost and
accuracy/detail must be carefully weighed in the
program definition process.

In determining accuracy requirements, the
base map, which consists of property lines,
streets, roads, and other earth-related features
that are the foundation of the computerized
system, is of key concern. All other data are
related to the base map; therefore, accuracy of
this base map is a critical factor in determining
the accuracy of the overall system. The accuracy
of the database is a principal factor in the
usefulness of the system. The accuracy level of
the data is usually the largest single variable
cost in determining the ultimate cost of
acquiring a computerized database.

SURVEYING

Surveying is the science and art of making the
measurements necessary to determine the
relative positions of points above, on, or beneath
the surface of the earth or to establish such
points. Surveying has two basic functions:

(1) To measure what exists, to
determine where it is located, and
usually to prepare a map to show
the results of these data from which
a plan or boundary description can
be made; and

(2) To establish marks in the field to
guide construction according to a
plan or to show the boundaries
according to a description or other
data.

As virtually no project of any significance can be
designed or built without a map and survey
control, surveying is vital to nearly every public
works activity. Today’s sophisticated electronic
equipment allows land surveyors to measure and
map the earth and describe its features
efficiently and accurately. Compiling geographic
information requires the accurate assignment of
attribute data to its corresponding location on
the face of the earth. Reference systems such as
the Public Land Survey System (PLSS), the
North American Datum of 1983, and State Plane
Coordinate Systems are used to establish a
horizontal geodetic reference framework on
which other information can be placed. This
framework links the earth’s physical features
and human’s reference information.

Global Positioning Systems

Global Positioning Systems (GPS) is a new way
to provide ground control for mapping projects.
Instead of setting up a tripod and transit over a
point, the modern surveyor may set up a tripod
with a special antenna receiver to monitor
satellite signals. The satellites broadcast coded
signals containing satellite identification, orbit
information, and precise time. The receiving
antenna transfers the signal to an attached
computer that decodes and stores the
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information. By tracking three or more satellites
at once, the computer triangulates the antenna’s
position from the known positions of the
satellites. _

Typically, two or more antennas are set up at
once in order to obtain an accurate measure of
the distance between sites. And if one antenna
is over a National Geodetic Survey control point,
the entire set of new GPS points can be tied to
this national control network. While the cost per
control point using GPS is greater than by using
conventional ground survey methods, far fewer
points are needed. And line of sight is not

reguired between the GPS noints
gquired between the ('S po
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THE RANGE OF MAPPING TECHNOLOGY

A wide range of computer graphics technology is
now available for use by highway agencies and
utilities. Sorting through all of the options,
applications, hardware, and software to imple-
ment the appropriate technology can be over-
whelming. Just understanding the distinctions
among the technologies is a challenge. As the
technology has evolved, the differences between
these various tools has begun to blur.

Computer-Aided Design and Drafting

Most state highway agencies have, or plan to
implement, Computer-Aided Design and Drafting
(CADD) to improve their design, drafting, and
mapping operations. Benefits of implementing
this are reducing or eliminating existing or
future costs, ability to look at more design
alternatives, shorter production schedules,
improved quality of drawings, and better
coordination among technical disciplines.
CADD is the most common application of
automated graphics systems in the public works/
engineering community. This tool is used to
prepare drawings, such as plan and profiles,

ROW alignments, cut and fill, drainage
structures, earthworks, survey field notes,
roadway cross-sections, project locations, site
drawings, and equipment drawings. CADD has
been described as “picture processing,”
comparable to word processing in that it is easy
to revise a drawing, change the size or scale,
share the file, and place symbols.

The Washington State Chapter of the
American Public Works Association has
developed a set of standard symbols and line
types for use in automated mapping. These
CADD standard symbols were developed by

public works agencies, utility districts, and
consulting engineers throughout the State.
Although they are designed primarily for use on
computer-generated drawings, they are also
encouraged for use on manually drawn plans to
maintain consistency. Symbols are defined for
water system related features; gas, power, and
telephone systems; surveying, signalization,
sanitary/storm systems, surface and landscaping
features; and line types (e.g., building line,
contour, railroad, property line, right-of-way
line). A diskette and hard copy of the symbols
are distributed on request by the Washington
State Department of Transportation.

Automated Mapping/Facilities Management

Automated Mapping (AM) is a graphic
information management system for display of
maps and map-related data. This tool provides
different layers for presenting detailed informa-
tion, has many display scales, and is updatable.
Facilities and Asset Management (FM) is a
nongraphic information management system for
the specific purpose of operating a facility or
managing assets. This may be as simple as a
list of data attributes about an item, such as a
sewer line, or may include the work-order
processing and material inventory control
functions.
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AM/FM is the merged capabilities of auto-
mated mapping and facility management. It
refers to the computerized creation, storage, and
updating of infrastructure/utility maps and
related databases. AM/FM provides a powerful
data analysis tool that produces a product that
is greater than the sum of its parts. The system
consists of an automated map with related
database attributes. These maps can display a
variety of information such as building locations,
paved areas, topography, utilities, vegetation,
groundwater flow, communication systems,
historical sites, ambient noise levels, and other
items.

A well-planned AM/FM reduces duplicate
maps and records, drafting labor, information
access time, research time, work-order
processing time, and asset operation and
maintenance costs. Entering both graphic and
descriptive information about an installation’s
infrastructure into the database is time-
consuming and costly. The cost of a fully
digitized municipal map, including utility data,
can Tun to $30 to $40 per parcel. Significant
cost reductions can be achieved through
advanced data conversion processes, data
sharing, and scanning techniques. These costs
can compare favorably to the costs incurred
through the inefficiency of manual updating
procedures, especially if gains in productivity are
considered

Geographic Information Systems

Geographic Information Systems (GIS) provide
computer-based capabilities to store, edit,
display, combine, and manipulate multiple sets
of spatial data registered to a common base map.
A GIS uses hardware and software for the input,
storage, analysis, and display of spatial and
related text information. This tool can assemble
and process data from a diversity of sources and
present it in an easily understood graphical

format. Information is usually arranged in
individual layers, and multiple layers can be
combined to create a variety of maps.

The major components of a GIS are hardware,
software, data, and people. Of these compo-
nents, hardware and software are subject to
rapid technological advancements and to
replacement as new products and their
advantages justify the expense. The data
component is the most expensive feature, both to
incorporate into the system and to maintain, as
the data can be dynamic and require continuous
updating. The people component includes the
technical staff necessary to develop, implement,
and operate such a system, as well as the
decisionmakers who must approve significant
investments and the end users who apply the
tool in their daily work.

The database of the GIS is tied into a
geographical coordinate system, such as State
Plane Coordinates, and it contains both geocoded
spatial data (such as a segment of a roadway or
transmission line) and attribute data (capacity of
the segment, age of the facility, historical
maintenance expenditures by segment, etc.).

GIS-T

The term GIS-T has been coined to denote the
application and capabilities of a GIS in the
transportation field. A GIS-T permits the
assimilation, integration, and presentation of
data collected and stored by each of the divisions
within a highway agency.

AM/FM/GIS Applications in Public Works

The potential applications of these technologies
in managing and operating public facilities is
endless. Following are some examples of
applications in public works:
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Base Map Generation and Mainte-
nance. A GIS base map helps govern-
ments operate more effectively and
efficiently by providing a common scale
and eliminating inconsistencies
between maps. In addition to being
the foundation for later applications,
the base map is itself an application.
Property Addressing System.
Computerized inventory of addresses
for property covering the entire
jurisdiction and containing information
on land parcels, buildings, or units.
This information could be used to
reference the relative location of some
infrastructure problems such as a
watermain break or pothole.
Pavement Management System.
Pertinent data include ROW width,
pavement type, design sections, skid
rating, serviceability index, and main-
tenance history. Pavement manage-
ment provides graphic answers to
questions such as, Which road should
be repaired first? and What type of
repairs are needed? GIS also can be
used to make more accurate cost
estimates.

Routing. Using GIS to plan routes for
garbage trucks and snow plows can

help deliver these highly visible

services more efficiently. This is an
easy application because not much
accuracy is needed (compared to, say,
trying to find a buried pipe).

Facilities Location. GIS can help
determine where fire stations, public
works equipment yards, and other
municipal facilities should be located.
Again, a high level of accuracy is not
needed. )

Preliminary Road Engineering.
Although few systems are precise
enough for final engineering, which

usually requires accuracy levels of
plus or minus 0.3 m (1 foot), GIS
can be wused for preliminary
engineering on projects.

* Accident Location Mapping. Identify-
ing high accident locations is the first
step in correcting traffic hazards.
Statistics and graphics can be compiled
for the whole network or for specific
locations.

* Water Main Break Analysis. By
dividing the system by nodes and
attaching attributes such as pipe dia-
meter, year of construction, and
maintenance records, a water
department can determine priorities for
preventive maintenance efforts. Water
mains may be color-coded and plotted
to denote age, condition, etc.

Implementing AM /FM/GIS

Fort Wayne, Indiana, a city of 170,000, is using
a consortium approach to develop a GIS.
Partners include the local gas utility, Northern
Indiana Public Service Company, and the
Indiana-Michigan Electric Power Company. The
identification of existing resources in Fort
Wayne highlighted both similarities and dup-
lications of effort in various city departments’
cartographic resources. Quarter-section street
ROW maps were used by several departments,
including engineering, water pollution control,
and street lighting. But, when changes occurred,
every department had to update its own maps
manually. In addition to being time-consuming,
this led to discrepancies between maps, because
the departments did not update their maps
simultaneously. Identifying this type of
duplication of effort is the first step toward a
standard, citywide base map, which Fort Wayne
calls the Common Land Base Map.
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Fort Wayne created tables listing the maps
and geographic data files reported by a survey of
eight departments and established three sets of
criteria to determine applications and priorities.
These included technical parameters, conversion
costs, and payback periods and logistics. Based
on these criteria, and input from the depart-
ments, which all listed their existing maps and
cartographic problems, high-priority applications
were determined.

For the city engineer, these applications were
base map and utility map updating and linkage
to the information systems management
database. @ For Community and Economic
Development, County Plan Commission, and
Street Engineering, the key applications were
related to map updating. For Street Light
Engineering, the key applications were
association of street address with light poles,
geographic query to street light maps, and street
light map update. Traffic Engineering cited
traffic volume analysis and traffic sign and
signal mapping. Water Engineering had several
prime applications, including hydrant scheduled
maintenance, link to network analysis model,
water quarter-section map update, and valve
operation program. Water Pollution Control
Engineering cited sewer map updating.

Fort Wayne settled on nine initial data
layers. This important decision was made before
choosing GIS hardware or software. The nine
initial data layers are listed as follows, along
with their respective map features:

(1) Base Map. Street pavement edges,
building symbols, street ROW, ROW
centerlines, section lines and
corners, quarter-section lines and
corners, municipal boundary lines,
state plane coordinate system grid,
school district lines, and
waterbodies;

(2) Property. Lot/parcel boundaries,
sub-division boundaries, and utility
easement boundaries;

(3) Administrative Boundaries. City
Council districts, city annexations,
census tracts, neighborhoods, and
utility service districts;

(4) Sewer. Mains, manholes, pump
stations, treatment plants, catch
basins, drainage ditches, and
culverts;

(56)  Streets. Traffic signals and signs;

(6) Streetlighting. Poles;

(7) Water. Distribution mains, service
lines, hydrants, treatment plants,
pump stations, and valves;

(8) Land Use. City and county land
use boundaries, commercial sites,
industrial sites; and

(9) Zoning. City and county zoning
boundaries.

TIGER

The Topologically Integrated Geographic
Encoding and Referencing System (TIGER) was
developed by the U.S. Geological Survey (USGS)
and the U.S. Bureau of the Census to aid in
taking the 1990 Census of Population and
Housing. TIGER provides computerized files
nationwide that can be used to identify, locate,
and map .all roads, railroads, rivers, political
boundaries, and other features that can be
digitized from maps at a scale of 1:100,000. The
USGS captured the water and transportation
features of the nation, such as rivers, roads,
railroads, and major power lines and pipelines
from its 1:100,000-scale maps. Potential benefits
that TIGER can provide for highway agencies
are
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(1)  a digitized base map;

(2) a common denominator between
highway location referencing
systems and geographically
referenced social, economic, and
environmental data sets;

(3) alink between statewide, multistate
and urban networks; and

(4) acommon denominator for highway
location referencing systems across
State lines.

Keeping facility location maps and records
accurate and up to date is a difficult task,
whether for an SHA, public works department,
or utility company. This in turn creates
problems in operation, maintenance, and
construction activities that depend on these
maps and records. Automating the production
and maintenance of construction drawings and
map records can yield efficiencies in conducting
these activities by eliminating duplicative
mapping, reducing research time, and producing
maps that meet the specific needs of the project
without major commitments of drafting staff.

Electronic Transfer of Files and Maps

To avoid losing the accuracy of surveys done
during construction projects, a gpod practice is
for surveyors to submit maps and plats of
facilities to owners in standard formats on

magnetic media. This digital form could be more
readily incorporated in a computerized system,
such as an AM/FM system.

With increasing numbers of public and
private agencies implementing AM/FM/GIS, the
opportunities for sharing and exchanging
information are also growing. Many communi-
ties have approached the development of this
technology as a partnership, with public agencies
and private utilities working together to develop
a common system to be used by all. This
facilitates the ready exchange of data files and
facility maps, not only in the development of a
regional AM/FM/GIS, but also on a project-by-
project basis. Construction plans developed by
an electric power company may be electronically
transferred to a public agency for review and
eventual incorporation in a community map of
facilities.

STAKING

In most states, anyone who excavates in a public
ROW must notify operators of underground
facilities in advance. The facility owners mark
the location of their facilities in the area of the
excavation. In many areas of the country, each
of the utilities sends a representative to the site
for this purpose. It is not unusual for five or 10
different employees to be involved in staking one
project. One reason for all of these individual
representatives is the difference in map and
record systems. A common base map and
consolidated information would allow one crew to
locate all facilities in the field.

SUMMARY

This chapter reviewed records and maps as they
pertain to public ROW's. This is an area of
significant and rapid change, as new technology

has enabled many communities and State
agencies to automate their record and mapping
programs. The following observations summar-
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ize good practices in the area of information
management and mapping:

* A single common base map should be
used by all to coordinate the activities
of the many users of the public ROW.

¢ A central repository should record all of
the facilities within the ROW.

¢ This central repository would simplify
and economize the planning and design
of construction repairs, minimize
construction delays due to unforeseen
conditions, and reduce construction
damage.

e This central repository would also
provide a consolidation of mapping that
would avoid duplication of map
‘maintenance and facilitate consolidated
stakeout.

e The expenses avoided by use of a
common base map and consolidation of
stakeout would be substantial in
comparison to the cost of developing a
consolidated mapping system.

¢ Map programs can be combined with
an inventory in a computerized system
with a separate layer for each utility.
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